


PEfACTlCAl, AGEICJC' 


( OMPJOiiXLNmNa 

TUE < ULTIVaTION’ CY PLANTS, 

* 

THE HUSBANDRY OF THE DOMESTJC, ANDIALS^ 
AND THE ECONOMY OF THE FARA,;. 


BY DAViD LOWf 3ESQ. 

PEorr^<soR or xatacv^tVKtt nr t^b okitbxsitt or •btitBM.Jli; 

j’ • y •'* ' ' ’ 

Hk|ii£s or »■ BOX A BOAMar or Attltotmm* cV vM|*bb. ooaAijjlJ^BIva 

MBUBEB ox M COHltlB BOXAIi B’AOBIOOtTVBl •! ijMIteu,’' , 

or «u « MoiByi sofAU «t cBorfBAU,” leo 


thied’ijpitjon. 


I.oiyo'Sj 


4B0 


ADA k>& 0^ 








‘"'Mll'l' ^ <'»■ Ul-I> AliNKUlIl, 



PREFAGjS. 


The Agriculture of 9 country is affected, in its general 
cbaractct and details of practice, by climate, the fertHity 
of the soil, and the fodd and habits o^the people.' 
mate chiefly determines the plahts to be cultivated and 
the onler of tlie labours of the season, and modjifies all 

V I 

tile practices of the husbandman. Even writhin' n9 great 
extremes of temperature, Ihe practice of the fanner must 
be varied to ruit the differences of climate. • Thus, the 
agriculture of the south of F’^^nce is the same ras 
that ^which is established iq- Normandy an^ .other, de¬ 
partments of the'North; and in Italy, wher^ aloi^ with 
the productions of northern climates,' cultivated the 
rice, 'the maize, the Indian millet, and ^other plants of 
warmer re^onsi^ the ^nculture differs in'maqy paAs of 
practice ,flbm«ihat of the com-expoMng couJffcies' of l 3 ie 
north of Europe. 

ITo treat'of agriculture, therefore, as a practical art,.' 
vlithout reference to some given cc^ditions of plimate and' 
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country, would embrace a wide range 

mass 

' mar/opposite prac-^ 
and adapted to the 
circm^rtan^s which gaye rise to them, but, as S whole, 
unsuited to any one condition in which ^hc farmer could 
be placed, and thence incapable of being reduced to prac¬ 
tice. That instructions in agriculture thcrefon.-, m«./ 
ava’l for useful purpo^s, tliey must have reference to 
a "system applicable to some given condition ol' cliV ite 
and country. In this way the study will be rendered 
’.nlore easy to those who enter upon it for the first time : 
arid not only will the student make*the most ready pvo- 
v-'/'ss, but, he will acquire the most useful species of 
knowledge. For, however different be the natural pro¬ 
duction^ of countries, and however necessary it be that 
•the farmer adapt his operations to these differences, yet 
there are ‘.mles and maxims in the art common to the 
husbandry of all countries; anil Jie who ^is thoroughly 
acquainted with one good system of practice applicable 
to any one situation of the farmer, has the means, by 
an ea,^ analogy, of applying his knowledge to other and 
dissimilar casesji^ A person thoroughly trained to practice 
oSi the banks pf *ih*e Twee^, would make a good farmer 
on the backs ^f the Po or the Ohio. He has received 

m, ^ ® 

'thb'kind^lTistructibR, whirfi is useful uifder all circuiC:i 
stancei^ and«(]|&ipkl^ leafhj toUdl pt his details'Of prac- 
.*tice to t^ new circumstances under which they are td be 
•applied. 


ankf tl^cpnsideratioif of p. great 


would ir'^’-e^the examination o 
tices, ifivjfcnmselvos perhaps 'good 


of ^bi^rvatj^ns, 
of details. / 
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’describing fi sysUm of agncijtlture, too/ it is im- 
‘ portant that, while it is one whi(^ ^mits of Hihg ^iiar- 

a ' ^ * 4 ^ 1 ^ 

ried into' £asy e£Pect, it shall he as perfpi>^<as, under 
this necessary condition, it can 'he 3:endteeu!!u A, liide 
system of practice will not ser^e t^ purpose of useful 
example. Altlmii^h this agriculturist may not be 1ahle 
to reach in all things the modeL proposed'to Um, it is 
yet iihportant that this model he good in itself so that 
hjs own practice may become as perf^ as the.chroum- 
8tlfiil®s,in wKch he is placed will allo'^. • 

Agriculture, I’ke every art, is founded upon principles, 
and a natural method of studying it would seem to be, 
td b^u with prind^les, and from these to deduce the 
rules of practice. The nature of tlire subject, howtfp«v 
or rather the state of our knowledge, admits of , this 
course being 'foUo^^^ed only to a limited extent: for 
the art founded on experience is ofted bbtter understood 
than the princ^es; and while the science is in some 
degree inconfplete, the art has in many things been ren¬ 
dered very perfect by experie'fce alone. Hence it is well 
to lay the foundation of the study of agrkultiu'e on a 
knowledge of practice. In this case the'agriculturist, 
should he desire to* extend the range of his obsorvations 
^0 the relations of tho sciences with the practical art, 
wilh do so witira more useful result, and Idss'’,hazard of 
error. 

^ In the follo'vh'g f drk, which is deriguedJn hn espe-' 
cial manner for those who are to engage in the-study of 
agriculture for the^lrst time, I propose to observe the 
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of instruction to whigh I hkve reiferred. One coii on 
of Vlim^ej^nd counjtry is assumed, and <|[iere is explaiff-* 
ed, in soi^^i^the limits of an elementary worlc will allow, 
a systei^of^ngriculturc, whidi is e^yceived'to be 4 yood, 
which is founded op experience, and wliich is capable of 
beihgTcduced' to practice. It Hoes noVtherefore consist 

t 

with thfe design of this work, to detail a number of prac¬ 
tices or examine a number of opinions,; many of which 
ma)-be.good, apd.yet not in accortlance with the systean 
to be explained. Further, the attention-of the muler 
is mainly directed to the essential parts of practice ; and 
'while the connexion of agriculture witli other branches 
of kjmwledge is carefully pointed out, this is in most cases 
;tloiie rather to show the relation between tljem than to 
pursue the subject in detail. 

. The application of Science to Agriculture affords the 
'matcriurs of inioiestiug and useful study. Chemistry 
Mcertains the nature and constitution of soils, the mode 
of'action of manures, and the substances littcd for the 
nutrition of plants; Boteny and A^egetable Physiology 
treat of the structure, the ■ properties, ^and the uses of 
plantc‘;^ Animal Physiology-and Medical Science relate 
to the form of ani^ials, their properties and diseases ; 4 .‘ind 
Mechanics are'applied to Che construction of madiines 
and rural works. 3ut these are branches of agriculture 

r • i ’ i’ \ 

which may 'oe* separately studied. „They are not essen¬ 
tial, as'experteBoc shows, to the kiVowlMge of agriculture 
'as ail economical art, and need be but partially treat- 
cd of in aa eleraenteryiwork. ‘Notwithstanding, how- 
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evei^oT this Umitation'in the design of the present trea¬ 
tise, itjfvill appear that it is sufficiently extendBd.t)r tl>dse 
whoi*enter for the §rst time on the study of,A|ficulture ; 
and that eve*n a rudi^ental knowtedgfe of irilinji sub¬ 
jects as it embraces cannot be aoquised with’out'the la¬ 
bour of patient study. 

Tlie* fdvdur with which the former bklitions of tlife 
Work Ijafe been received in ^;his and, other Counfri^s, 
encow^es mo to adhcff ..trictly to Ihe plan before 
adoptMf?* But I embrace the opportunity a:^orded by 
another Edition, to*raakc some amendments in minor ’ 
points, several additions tt) the list of Farm Iinplcmentg . 
and -lilachincs, and certjpn corrections in the accounts"' 
gi>ven of the breeds or varieties of tl^e Doinfestic Animals. 
A more extended investigation of the effects of ^climate, 
food, and culture, in modifying the form and chdracter ‘ 
of these animals, has qualified me to give greater correct¬ 
ness to the descriptions of our breeds; and I trust, iu an¬ 
other Work to be devoted to the Economy of^the Bo- , 
mcstic Animals, to be enabled to-:reat of the entire sub- 
ject in farther detail, than consists with the design of the 
present treatise. 

It*lia|! been objected to some of the calculations con¬ 
tained in this Work, tliat'rthe ’ratejjf laboyr*Msumq|d 
will not<Bppl;^to a ^eat'part of’En^laud? This objec- 
tion*is gop^ in the case-af \ariops distiqcts ®f very stiff 

aluminous or alumkio-icnlcareous soils in the south-edstern 

• > 

counties of England, where more thap the labour of two 
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horses may be required for ordinary tillage; but*it cer- 
takily ^1; not apply to the greater part of the tJand of 
this country., -The System of Agriculture here explain¬ 
ed, in s6 fap as it regards the methods of farm, labour, 
has been lobg established in the north of England, and 
oyer all the better districts of Scotland. In the County 
"of Northumberland,' where a system of cultivation is 
pursued which may serve as a model to every part of this 
kingdom, the stifFest soils are managed by ‘two-horse 
teams. While 1 must admit, then, the eiieeptipns which 
exist in the case of certain tracts of country, as the 
' London day, the weald clay, and other very tenacious soils, 
I maintain that the system of farm-labour here described, 

‘ is capable of being reduced to practice over nearly nine- 
tenths of England ; and to the whole of Ireland it is appli¬ 
cable in its minutest details. The greatest obstacle to the 
progress of agricultural improvement, is the prejudice of 
habit. Throughout all England there is a multitude of 
agriculturists surpassed by none ill the world for intelli¬ 
gence and spirit, and many things in the agricultiue of 
the country are deserving of the highest praise ; but it 
cannot be concealed, that, in the sipiplifying and econo¬ 
mising of labour, there is much to be learned and ef¬ 
fected. It is in this respect, that the methods of,Euglish 
tjillagc, an(^ especifJly iii thci southern counties, admit of 
the greatest itnprovement. By a nSore c^deni applica¬ 
tion of the meads of labour, a, wide field of beneficial im¬ 
provement is open over a giFcafepait of this rich and 
beautiful country; and one of fhe mott useful services 
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tba^c&n be*rendered to th’e farmers of manf of the 
finest districts of England, is to show, them how the o^- 
rations of the field can he more cheaply pe^orm^. It 
is undeniablfe,*that, j|n the parts of this kingdciqa which 
are the least favoured by nature, the art of tUlage’ has be¬ 
come more perfect by being rendered more simple ; and 
the result is shown in the greater revenue derived from > 
land under all the disadvantages of a colder, moiste/, 
and mor^ changeable climate. The ^ripulturists ia'the 
south of,England are surprised at thc'high rents paid 
from tSt poorer soils in the nortlieni parts of the king¬ 
dom. This doubtless arises from a combination of causes; 
but not the least important of these is a simpler .and, 
cheajier system of farm labour. 

• I have only fiirther to observe, w^th respect to the pre¬ 
sent as to the former Editions, that I have made use of 
portions of a few essays written by me in the Quarterly ' 
Journal of Agriculture. The principal of these ar^ ■de¬ 
scriptions of soils, of the plough, of the harrow, and .other 
implements of the farm ; accounts of the turnip culture, ^ 
and of irrigation ; the subject of the lease, and a few of 
lesser interest. 
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l. SOILS. 

1. THE CLASSES OK SOILS, AND THEIK PROPERTIES, AS 
DETERMINED BY EXTERNAR CHARACTERS. 

The Soil is the upper portion of the ground in whijh plants 
are produced. It forms a stratum of from ^ few inches to a 
foot or more in depth. It is usually somewhat dark p c^our, 
arising from the misSjig with it of the decomposed, TOms, 
leaves, and othei* parts of plants which had grown upon it, 
and in part often from the presence of animaf substances. It is^ 
this mixture of the substance of organic bodies, with the mi¬ 
neral umtter of the ^upper stratum, which distin^iskes this 
stratum from the subjacent mass of edS-th or rock, #0 which 
the term Subsoil is apjllicd. The decomposed organic portion 
of the hoil maij bo termed motdd; and it is the ]gresen«e of 
mould, accordingly, which Sstmguishes the %oil from the 
subsoil., 

•Soils are,vA’y various dn their ter tility*and textifre. With 
relation to •their powers of producihg useful plant|, they may 
b| termed rich or poor? with relation to their textur|, they 
may be termed isUiff,—dnd free or light. The stiff soils are 
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tho8« wJti^b wrv tenacioi^H aud uoheuve m their parts; the 
free ifoUe are i^ose which are of a iooser texture, and 
e^y separated. But the cohesive*soils pass 
i^ ih^OOBf by, imperceptible gradations, and bence though 
KT soils mal^ W termed rich or poor, stiff or light, they arc so 
in every degree ef fertility and texture. 

AU BoDs wiiiofa possess this tenacious or cohesive property 
in* a oonaderable degree, are termed rlays or clayey soils; 
while all the looser soils are termed Itffhf or free. Aud all soils 
are more or less clayey, or more or less light, as they possess 
more or less of this tenacious and cohesive property, or of this 
looser texture. 

The fertility of soils is, cceteru prnbui*, iudicateU by the 
greater or smaller proportion of moidd which enters into their 
composition. When soils are thus nat'U'ally fertile, or are 
renuered permanently so by art, they are frequently termed 
loama Thus, there are clayey loams and sandy loams; and 
peat itself may, by the application of labour and art, be con¬ 
verted into loam. 

The pai-ts of plants which grow upon the smface, and are 
mixed with the mineral matter of the soil, may decompose and 
become mould, ['nder cei*tain circumstances, however, the 
plants which have grown upon the*surface do not decompose, 
but aj^ergo a peculiar change, which 'fits them to resist de¬ 
composition. They are converted into p«^at, and the soils 
lormed of this substance^, a.’e termed The peaty soils 

are of the lighter class, qnd are distinguished from all others 
by peculiaf characters. 

Soils, ,then, may be distinguished from one another:— 

1st, By their texture, in which rase they may be divided 
into two classes,—^Ist, the stiff, denominated clays; 2d,, the 
light or free, comprehending the peaty. 

2d, By their fertility or^powers of pru«lucing useful plants, 
in which ^.ase they ju*c. termed rich or poor. * ^ 

Soils, to^, from particular causes, may be habitually wet or ‘ 
habitutdly dry. Soils, therefore, may be farther distinguiSued 
by thw general relati<m to moisture. Whomwater, from any 
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oaqsei is generally abundant, the s(^ may be_ termed wet; 
when there is habitual deficiency of waljer, they may be termed 

dry* . 

Subsoils, itjhas 'ieen said, are distinguished frnm sous pro¬ 
perly so termed, by the absence of mould. Plants, gHDwing, 
may extend their roots into the subsoil, and; decomposing 
there, be mixed with it. But this is in small quantity, and, 
for the most part, the subsoil, is readily distinguishable by-tiie 
eye, from the upper stratum or soil, by th^ absence of organic’ 
matter in^a*decomposed or decomposing state. \ * 

Subsoik may either consist of loose earthy matter libe the 
soil, or they may consist of rock. Subsoii$, therefore, majTbe 
divid^ Into ^wo classes,] the rocky and the earthy. 

When* the soil rests directly upon and extends |o the rock, 
without any intervening bed of looser earthy matter, the soil 
will frequently bo found tojbe similar in the composition of its 
mineral parts to the rock upon which it rests, from havirig’ 
been formed by the gradual disintegration of that rock. This 
is chiefly found to be the case with the soils of mountains; for, 
in plains, the soil is generally formed,, not by the disintegrar 
tion and decomposition of the rock upon which it restg, but by 
the intermixing together df the disintegrated parts of different 
rocks and mineral strata. , 

The rocky subsoils cbpsist of granite^ sandstone, lime^bne, 
cbalk, and the otter mountain-rocks of a country. They are 
sometimes easily penetrated by the ’yater that falls upon the^ 
soil, and are then termed free or porous; and sometimes they 
resist the percolation of water, when they are term^ dose or 
retentive. * 

The earthy subsoils •m;jy, in like mann'er, be divided into 
the close or retentive, and the free or porous, 'fh^ reteutive 
are those which, from containiag much ckiy, are tenacious aud 
cohesive^n thefr parted aniklittle pewious to fluids: the p'orous 
aretthose wlydi, having Ipss of clay in their composition, are 
more readily permeable. 

Whether the subsoil bb retentive or porous, the soil Vhich 
rests upon it shonld be of good depth. If the wi^ be shallow 
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on a retentive subsoil, itJ^s affected too gi’eatly by the alterna¬ 
tions of dryness and inoisture. And if, again, a shallovir soil 
rests on a pdrbus subsoil, tJie moisture of the soil ii^ too e^ily 
acted upon and exhausted by heat. , 

A sfibsofl, in so far as mere textiure is.'Soncemed, should be 
neither tdo retentive nor ^too porous. But although this in¬ 
termediate condition is in most cases the best, yet in a very 
cold and moist country, a free or porous subsoil is for the most 
part to be prefeired to one which is close and retentive.^ The 
soil, 'besides being affected by the texture of the subsoil, is 
sometimes also affected by the nature of the mineral substances 
of which the subsoi> is formed. 

If the subsoil be rocky, it is desirable that it be c&lcareous 
rather than siliceous,—chalk or limestone, for example, rather 
than quartz. Sometimes the subsoil contains matter which is 
directly injurious to the grovth of plants. This matter is ge- 
‘neralLy found to be the oxides of metals in combination w'ith 
acids. Subsoils of this kind are us^ally distinguished by deep¬ 
ness of colour. 

Soils, then, it is seen, are affected in their properties not 
only by their own texture and composition, but by the texture 
and composition of the subsoil; and* they are divided into tlie 
Sti^' or Clayey, and the Light or Free. 

T^e Clayey Soils have, as their distifignishing character, the 
adhesiveness of their parts; and this property alone will enable 
'^even the inexperienced tc- discriminate them. A stiff clay, 
when dried either by natural or artificial heat, becomes so hard 
as to rosisf a considerable meclianical pressure. On a;:count of 
the tenacity of such boils, they are tilled with more difficulty 
than the freer soils. They require^ to fertilize them, a larger 
proportion of manures; but they retain the effects <of these 
manures for ,a longen time^ They are better suited to the cul¬ 
tivation of plants witli fibrous than with(»fleshy1:oots qr tubers. 

Soils <ff this class,* cs of c^ery other, possess ik^y degrees of 
natural fertility. The pdor clays form, for the most part, an 
unprintable soil, because, while Idieif powers of prodnctioifi are 
rnconsiderable, the expenses of tilllhg theuf are large, 'the 
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clayey soils of this character are gen 4 ?ally of littie depth, and 
rest upon a retentive subsoil. The natural herbage they pro¬ 
duce is coarse and little nutritious, and they afe not well suited 
to the produ^ftwn of the cultivated grasses and other herbage 
plants. They are littRs fitted for the growth of turnips, of other 
plants with fleshy roots or tubers.' S^ch soils have every¬ 
where local names which sufficiently denote their qualities. 
They are termed, by not an improper figure, cold soils ;’'aild 
somctitnes they are classed under the general nanje moor, which 
term is often used to denote soils, whatever be their nature, of 
a low degtee of fertility. ^ . • ’ 

Very diflerqnt in their value and nature are .the richer clays. 
Theseibear weighty crops of all the cpltivated kinds of com; 
they do not excel the better soils of other classes so greatly in 
the production of oats, and still less in that of barley, in which 
the lighter loams may surpass them ; but they are unequalled 
for the production of wheat, and in many places, derivo-theit 
descriptive appellation front that circumstance, being termed 
te)ieaf soils. They are well suited for the growth of the bean, 
a plant with a weighty stem, and requiring a stiff soil to sup¬ 
port it. They will yield large returns of the cultivated.,grasses.' 
and legmninous herbage plants, though they arc not so quickly 
covered with the natural herbage plants of the soil, Avjien jjaid 
down to perennial pastihrage, as the lighter soils. ‘ 

Clays, like the dther soils, .approach to their most perfect 
condition, as they advance to that 8£a<e which has befcn termed ^ 
loam. The effect of judicious tilhjge, and of the application of 
maimres,*is to improve; the texture of such soils as well as to 
enrich them. Thus, clays in the neighbourhood of cities be¬ 
come. dark in their colour and less cohesive in their texture, 
from the'mixture of animal and vegetable mattei^ and thence 
acquire the properties of the luOst valued soils ofi.their clas.s, 
Natural changes, howevev ,''yet moye than art; have furnished 
the%ich soilsuOT clay. Tbx^ best, for the most part, of "the soils 
of clay, aref those w])ich are forined from the alluv^l deposi- 
tic 4 }f of rivers or the sea. The finest natural soils of thf^ and 
other countries aithose which are thus formed. The deposi- 
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tions of rivere, indeed, %re not always of a clayey nature. In 
mountainous districtstthey generally form soils of the lighter 
kinds. Where the sea, however, is the |gent, or where Jboth 
the rivers and^ the tides combine their action, /.tap depositions 
generhlly* partake of the nature of claif. Such alluvial soils 
have every-wLere locid. terms to mark their character and fer¬ 
tility. On the great rivers and estuaries in England, and in 
what are termed car»e» in Scotland, fine and extensive districts 
of thki kind exist., 

' The next class of soils is the Light or Free. , 'I hese are 
readily distingui^e,d from the last by their snfallcr* degree of 
tenacity. They, are less suited for the production of wheat and 
beans than the clays, but they are better suited for the produc¬ 
tion of plants cultivated for their roots and tubers, as the tur¬ 
nip and the potato. 

T.^iis class of soils may be divided into two kinds, or sub- 
dlasses, difienng from each other in certain characters, but 
agreeing in the cpmmon property o4'being less tenacious in their 
parts than the clays. » * 

The first of these sub-classes of the lighter soils has been 
termecLthe Sandy. 

The sandy soils are of all the degrees from barrenness to fer- 
tililw. .When wholly without cohesion in their parts, they are 
altogether barren, and are only rendered productive by the ad¬ 
mixture of other^substances. The cultivatell sands part readily 
with thei# moisture on iCieT application of heat. They do not 
become hard like the clays, ^nd, making no considerable resist¬ 
ance fo external pressure, they^ are tilled with little labour. 

The po6rer sands are almost always marked by the scantiness 
of their natural herbage. This chsfi'acter they possess in.com- 
moC with, the poorer gravels. Other soils, ^ven the" poorest, 
may be,thickly coverted with tlR plants peculiar to them; b\it 
the poorer sdtids and grarvels usually {ffiit forth their natural 
herbs With a sparin^ess which denotes the a^ence of vege¬ 
table nouiishment. 

Buf. sand, without losing its distinctivh character as a*^il, 
may possess, a greater cohesiveness in its ]fci^icles, and be fer- 
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tile by nature or rendered so by art;/aud then the soils deno¬ 
minated sandy become of deserved esthpation. Rich sands are 
ear^ in maturing the cultivated plants, and th*ence they are 
familiar ly termed l&dly soils. They are dt fw the production 
of every kind of be]||iuge and grain. They yi^d t(fth^ richer 
clays in the power of producing wheat^ but they surpass them 
in the production of rye and barley. They are well suited to 
the growth of the cultivated grasses; and, when left in peren¬ 
nial pasture, they arc quickly covered, wit^ the^naturaUplnnts' 
of the soil. ‘But their distinguishing chara^r is their peCKilfhr 
adaptation to the raising of Bie plants cultivated for their I’oots 
and tubers. 

The next division of the lighter soils, and allied in characters ■ 
to the sandy, is the Gravelly. , 

Sands will frequeqt;ly be found to be the production of flat 
countries, gravels of the mqpntainous and rocky. The charac¬ 
teristic of the gravelly soils is the quantity of loose stonestwhieh* 
they contain. These ston«s will be found to consist of those 
wrieties of rock which the mountains of t^e country afPord; 
and the naturcf of these rocks will frequently indicate the cha¬ 
racters of the soil; thus soils, of which the stony matter is very 
siliceous, are generally foflnd to bo barren, while those of which 
it is calcareous are found to be fertile. , 

Sands, upon examin^bon, will be found to consist o^ifemall 
particles of stony tnatter, and tlius sands may be said to differ 
from gravels only in the more mmu^ division of Uieir parts.* 
Yet, in this minuteness of division, thpre is generally Sufficient 
to distinguish the two kinds o£ soils. The stony mattes* of the 
sand forms its principal component part, labile the lasgqr stones 
in the gravel, which give to it its name and ehanicter, seem only 
to be mixed with the other necessary parts of the soil. .The 
stone of the o^ has undergone a ci&isiderable mqjchanical diyi- 
uon, whfle mu% of that of^e othep has only been loosened, in 
sensible masses, from its, native bed. m&iy light soil, mixed 
with a suflicient portion ofbtones, is?gravel; and gravel, there- 
for«;is nothing else than the different kinds of light soils,'teixed 
with a greater c% less prbportion of stones. 
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Gravels, like sands, h^ve all the gradations of quality, from 
fertility tobairenne^. ^ The loose soils of tliis nature, ih which 
the undecomposed material is great, and the intervening^soil 
siliceous, are held to be the worst of their jdnd. .These are, in 
some places, termed hungry gravels, not only to denote their 
poverty, but their tendency to devour, as it were, manure, with¬ 
out any corresponding nourishment to themselves. As the tex¬ 
ture and quality of the intervening earth improve, so does the 
"quality of l3ie entire soil; and gravels, like sands and clays, ad- 
vSndng through all the intermediate degrees, may ^become at 
last of great fertility. 

The rich gravels urill produce all the cultivated kinds of 
grain. Their looser texture renders them less suited than the 
clays to the growth of wheat and beans, but they are admirably 
adapted to the growth of barley and oaK They are quick in 
their powers of producing vegetation ; and, from this quality, 

' they ere, in some places, termed sharp or quick soils. They 
readily admit of alternations of herbage and tillage, and im¬ 
prove in a state of perennial pasturage. They are generally 
trusty soils with regard to the quality of the grain which they 
yield; ^d, in this respect, they differ from many of the sands, 
in which the quality of the grain produced does not always ac- 
■corilwit^ its early promise. It is well, then, even in the best 
sands,, to see a tendency to gravel, M’l\iv.h denotes a sharpness, 
a*(iit is termed, in the soil. Gravels, like sands, are suited to 
iihe culture of the different hinds of plants raised for their roots 
and tubdrs; and they arc in so peculiar a degree suited to the 
growth of turnips, tliat, in sonje parts, they receive the dis- 
tingqishjng.appellation of /urnip soils. 

The last divisioir of the lighter scils'consLsts of tliose which 
are termed Peaty. 

,The mattey of the soils* of t^is class is dark^ in its colour, 
spongy in its texture, and/ull of the sta.us and othcr^ parts of 
plants, either entire'or in a state of partial decay.. It is gene¬ 
rally tou^ and elastic ; aiid, wheif dried, loses greatly of its 
weigh^ and becomes inflammable* The.se^ the most observable 
characteristics of the soils termed pestty, wiH distinguish them, 
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in their natural state, firom every othejs; and, even when they 
shall have been greatly improved by cijltnre, enough of their 
original clmracters will remain to make them knbwn. 

Peat, it hasLbeen sftid, consists of vegetable matter which has 
undergone a'peculiar s^hange. Under a degree’ ^f temperature 
not sufficiently great to decompose the plants thai have sprung 
up upon the surface, these plants accumulate ; and, aided by 
a certain degree of humidity^ arc converted into peat, which 
is either found in strata upon the surfatte ofjilains, q» accumu¬ 
lated in gi'dbt beds on the tops ^nd acclivities of mountains, 
or in valleys, bellows, and ravines. Successive layers pf plants 
being added to the mass, it continues to ^crease, under dr- 
cumstanoes favourable tceits production. Water is a necessary 
agent in its formation, and we may*beliove, too^ a peculiai* 
temperature, since it,is only in the cold and temperate, and 
not in the warmer regions of the earth, tliat it is found to be 
produced. The plants which form it have not entirely de<;;^yed, 
but still retain their fibrous texture; and, from'die action of 
certain natural agents, have acquireyl prop'hrties altogether 
distinct from thbse which, in their former condition, they werie 
possessed of. They have now formed a spongy elastic inflam¬ 
mable body, and so different from die common matter of vege¬ 
tables, as to be highly antiseptic. 

The plants whose pregress towards decomposition hasjjecn 
thus arrested, ai-e very various. Over the greater part of the 
surface of the primary and transitipn^strictS of colder coun¬ 
tries, the peat is chiefly formed of mosses, and other crypto- 
gamic plants, mixed with thejheaths and other pldnts ovhich 
had grown along with it. Sometimes the ^eat has been^formed 
in swamps and lakes, and#t other times the humidity of the 
climate has been sufficient to form it in one continued h^d, 
covering the ■v^hole surface of ^le cRimtry. * 

* Of the heaths which entey into th^ composition of pbat, that 
hardy species the common^ling, CMuna is thp native 

inliabitant ftS tlic alpine ebunfries of northern Eimopc, and 
grows in vigour, and ovRrspi’eads the surface, where hardly 
any of the otlierjarger iflants would live. But although this 
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and other species of h^th are very generally converted into 
peat, this is not necessarily or universally so. By the growth 
and decay of'the roots and stems, a soil is indeed formed; but 
then this may take place in the same mtdmer as in other soils, 
and without ^he actual conversion of t>he upper' stratum into 
peat This, however^ in the case of the cold and moist coun¬ 
tries of the north of Europe, is comparatively rare, for gene¬ 
rally the heaths, from the slowness of decomposition of their 
lignepusfloots and stems, are wholly or partially converted into 
peat In the cases in which4bese plants are not converted into 
peat, a.dry and turfy soil is formed, different' in aspect from 
tllat formed by tl^e gramineous and other easily decomposed , 
plants, but still produced in the samcv manner, though, like the 
peaty soils^ elastic and inflammable, on account of the great 
quantity of ligneous matter in its composition. The soil itself 
is generally thin and little favourable to vegetation. It usually 
reste^upon a subsoil of siliceous sand, and sometimes of chalk, 
and then it is comprehended under|;he class of soils termed light. 

The soil form'ed of ppat would, from its vegetable compoei- 
taon, seem to contain within it the necessary elements of fer- 
..tility, and yet this is not found to be so. The excess of ve¬ 
getable matter which it contains is injurious rather than use¬ 
ful Iq the state of nature it is often found to be as ban’en 
as th^ sand of the desert, and scarcelu>to deserve the name of 
soil, until the labour of art has been extended to its improve- 
'• ment, and even ‘then it js not entirely divested of its original 
characters. 

Tho effect of a thorough'‘drgiining off of the water of peat, 
continued for a longtime, is to carry away the antiseptic mat¬ 
ter which it contains. When tlie wnter of peat has ceased to 
be turbid, and comes off clear, then we have the assnnince that 
t^e peat is,freed of the* pruyciples injurious^to vegetation. 
This-isVhe greatest imprqvement pf which pe^ is susceptible, 
and wheai we have*broughf it to this conditions toe main diffi- 
eulty of ijnproving it ha^ ceased. * •. 

Pe&t may then be brought tf tlA; state of what has dieen 
, termed loam. In this ameliorated conditioi^ it becomes a mil 
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of the lighter kind, well suited to th^ulture of the larger* 
rooted plants. It is dark in its colour ^ke the richest vege¬ 
table loam,* and to the inexperienced eye may ^tass as such. 
But still, unlfsa greatly corrected in its texture by the appli¬ 
cation of the earths, is found to be porous rad loose, too 
quickly saturated with moisture, and tqo easily freed from it 
In this improved condition it will yield bulky crops of oiats and 
barley, although the quantity of the grain will not alway&eor- 
respond with the weight of the stem, .nor ^the quaUty qf the 
grain with,its quantity. 

Soils, then, *we have seen, may be distinguished according 
to their texture and constitution, when tUey^may be dividfed 
into two classes,—^the stiff or strong, denominated Clays,—^the 
light or free, subdivided into the Sandy, Gravelly, ^d Peaty; 
and all these, again, may be distinguished, 

According to their powers of production, when they are 
termed Rich or Poor; and 

2d, According to their •habitual relation wi{h respect to 
nJbisturc, when they are termed Wet nr Dry. 

This simple nomenclature of soils is sufficiently intelligible 
to the practical farmer. The farmer regards soils chiefly with, 
relation to their fertility, tind the means of cultivating them, 
and he naturally classifies them according to these v^ews. A 
main distinction betweei^soils, in practice, is founded upo^Jtkeir 
comparative prodi^tiveness, and this is the distinction which 
is most important with regard to neye value? We constantly^ 
refer to soils with reference to thei?; good or bad qualities, 
without adverting to the particiflar circumstances wffich render 
them of good or bad quality. We speak fafhiliarly, for example, 
of Isqjd worth 30s. 40s.*and 50s. the acre of yearly rent, with¬ 
out con^ering whether it be a fertile clay, a fertile sand,.or a 
highly improve^ peat. We speak'of it*with re|erence to its 
fertility |ind vdue aldhe. But those other distinction^, which 
are*derived /A>m its constitutioif and 4e*](tttre, are* essential 
when we regard the manner ofrcultfvating such a sgil; for the 
siqjiib method of tillage, &d the same succession of crdps, as 
will be afterwards keen, 3o not apply to all rich or to afl poor 
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(Soils, but are determii^ by the character of the soil, as de¬ 
rived from its other properties. 

Though scfils we thus distinguished by externarchara/cters, 
they pass into one another by such gradations, that it is often 
difficidt to say to what class they belqn^. These intermediate 
soils, too, are* the most numerous class in all countries. The 
soils termed peaty, indeed, form a peculiar class, always marked 
by distinctive characters; but -sven these, when mixed with 
other substances, pass into the earthy soils, by imperceptible 
gradations. We may say, Aerefore, that the greater part of 
soils consists of an intermediate class, and that it is often dif- 
fidlilt to bring them under any division, derived from their tex¬ 
ture alone. Such soils, however, cad always be dLstinguished 
by their powers of production. They are good, bad, or inter¬ 
mediate between good and bail; and their relative value is de¬ 
termined by the produce which, under similar circumstances, 
they .will yield. 


II. THE PR(tPERTlKS OP SOILS AS DETERMINED BY CHEMICAL 

ANALYSIS.’ 


M#.vino examined the external characters of soils, we might 
inquire into their proi»erties, as determine?! by chemical ana¬ 
lysis. This, however, h £t branch of tlie extensive subject of 
agricultfiral chemistry, into which it would not be consistent 
with the practical and elementfvry nature of this w’ork to enter 
at length. It is merely proposed, therefore, to direct the at¬ 
tention of the reader to this part of thS science of agriculture, 
and-to make known to him a few results which havc“becn ar¬ 
rived at 

The soil has been said'to be a comi^Ound of min>*ral sub¬ 
stances,* Inixed with' IT portion of vegetable and kniraal matter.. 
The vegetable and animal iflatter of the soil exists either in 
a statS of mixture, or of chemical union with the minerilis 
the sbil. 
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The mineral matter of tlie soil forms^ngreatly the larger part 
of it, and necessarily consists of the sa^e substances which 
constitute the mountain-rocks and mifieral mas^s which are 
found on the eajth, alld which form its crust or covering. The 
hai’dest rocks*break d«,wn by degrees, and are decomposed by 
the influence of air and moisture. Spmetimes the decomposed 
matter remains upon the rocky basis from which it had been 
derived, and there forms a soil; but more frequently thq ac¬ 
tion of water has mingled together the diflerent mineral iqasses 
and strata which arc found on the earth. 

The gres,t body of the soil, then, is a mixture of the. various 
mineral substances which are upon the earfjji, and is resolvable 
into tlic same constituent fiiuts. Now, all the rocks and other 
mineral masses which exist on the surface of the earth, are 
found to consist of a feyr bodies, the principal of which are four 
earths,—^silica, alumina, lime, and magnesia,—oxide of iron, 
soda, and potussa. In like manner, the great mass of thq^mi^ ' 
neral part of the soil is re^lvablc into silica, alilmina, lime, 
magnesia, oxide of iron, soda, and potgssa. * 

The manner tn which this compound body may be conceived 
to exist is the following: Let it be supposed that the dif- . 
ferent minerals on the surface of the earth are more'or less ■ 
decomposed, broken, ground down, as it were,* nd mingled to¬ 
gether. 

Some are in therfbrm of stones, and are therefore merely 
varieties of the different rocks of a c(iuptry. These &rm loose * 
stones and gravel, which we see accordingly to be everywhere 
mingled with the soil, and to ft^ often a great proportion of 
it. 

A more minute commi«ution reduces tiiese mineral sub¬ 
stances te sand. This is the form in which the largest pai^f of 
all soils exists, when it is ii^a veTy copsiderable proportion 
to the whole, the soU es teipied Saq^y. 

\^en the parts are more commIhnte(^StUl, and redpeed by 
. chemical on mechanical mdhns to pewder, the soil ^pears to 
be M the state favourablfi tc^ vegetation. All our finest soils 
contain a large cqmparatrve proportion of their parts reduced 
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to tSiis state of divisioi^; and where none of this finely divided 
substance, or a smajl quantity of it only, exists, the soil is 
barren. ‘ ^ 

Of the substances which form the consVituent.jparts of mine¬ 
rals, •the most widely diffused is silica. ,< Stones in which it ex¬ 
ists in large quantity are.usually very hard. The sand of the 
sea-shore is mostly siliceous, and siliceous sand forms vast de¬ 
serts in every part of the world. 

In^ quartz, and in felspar, silica exists nearly pure, and it 
forms 98 parts in 100 of common flint. It is flom its abun¬ 
dance in quartz, a mountain-rock of universal-diflusion, and in 
felspar, which is Uicewise one of the most abundant minerals in, 
nature, that silica is important as forming a principal consti¬ 
tuent part of all the loose mineral matter of the surface of the 
earth, and consequently of all soils. Quartz is a rock of con¬ 
stant occurrence, and its disintegrated parts have been every¬ 
where washed into the plains to form an element of the soil. 
Quartz has*been found to consist of silica, alumina, and a 
small quantity of oxido of iron. Quartz is also an integrant 
part of sandstone, and other rocks of general diflusion. It en¬ 
ters largely into the composition of granite and other primary 
rocks. It forms, in short, a part of the rocks in all the series 
of formations which geologists entunerate; and thus silica is 
the paost universally diffused mineral ,subsfance on the surface 
of the earth, and forms a part, accordingly, of every soil that > 
is known>.to us.' ^ . 

Alumina, next to silipa, is the most generally diffused of the 
earths. United with silica, it^forms a gi'eat proportion of all 
the rocks and mineral masses on the earth. It is accordingly 
everywhere found'; and forms a part of every soil not wholly 
bai^ren. Kneaded with water it becomes a ductile paste, and 
is the substpice which chiefly gives their pl^tic and ductile 
characters to the soils termed cl%ys. Jt retains water more 
stronglji-than any hfi;the other earths. 

Silica ^d alumina, then, forming the largest .part of the 
rocks and minerals which exist vpofi therSurface of the eirth, 
enter the most largely into the compositloja of soils; and in 
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these t&ey ai-e .found to exist, either grains of sand, or as 
gravel, or in the form of a fine powder. ^ 

Lime, the*next of the earths, is one which is ofnvide exten- 
sion, and perfqjnnsan*impl>rtant function in the vegetable eco¬ 
nomy. In nature this snineral is usually found iif coiqbination 
with acids. Combined with carbonic acid, it constitutes the 
numerous varieties of marble, limestone, and chalk. In ^his 
and other combinations, it exisis in rocks, in soils, in the pra¬ 
ters of the ocean, in plants, and in animals. It forms great 
beds, and nmlierous minerals in combination with silica and> 
alumina. . • 

^ It is chiefly from the carbonate that the '{jme used in agri¬ 
culture is derived. By exposing the carbonate to a strong heat, 
the carbonic acid is driven ofiT, and th^ which remains is the 
caustic earth, to which,we give the name of quicklime. This 
substance has a strong affinity' for water, which it will absorb 
from the atmosphere. When the water is applied in quani^y,. 
it is absorbed by the lime, wjth a great evolution df heat; and 
this is the process of slacking so well kpown. * The lime thus 
combined with water attracts carbonic acid, and again becomes 
carbonate of lime ; although, in this state of carbonate, it pre¬ 
sents external characters entirely different from those^which 
it possessed in its original state of marble, limestone, and chalk. 
But it is in external characters only, and in the lesser degree 
of cohesion of its parts, that it diffem, for otherwise the sub- 
dauces are the same. 

By the minute division of its parts by heat, we are enabled 
to apply lipie to the soil in the state of a finely divided powder, 
md tlius in the best form for improving the texture of the 
soiL It is from this cause doubtless, as well as those import¬ 
ant purposes wluch it serves as a manure, that this earth, is 
of such importi^ce to the husbqpdmSin. jCould we dpply the 
otdths silica and alumina to the so^ in their pure stSite, or 
30 UI 4 we reducp them by^mechaniibal oi^chemical ns^ans to 
powder, we should be able tb apply them in a form calculated 
to improve the textuqs of the^il. 

Lime exists in a^l soils formed by the decomposition of rocks; 
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but in soils formed wjjiolly by the aggregation of vegetables, 
as peat, it does not necessarily exist. It improves the quality 
of all soils, svhether they are formed of silica, alumina, or ve¬ 
getable matter. 

Silica^ alumina, and lime, forming tbo principal part of soils, 
and, where any one of them prevails, giving its character to 
the soil, it is frequently convenient to distinguish soils, as being 
Siliceous, Aluminous, or Calcareous. Where silica prevails, 
as in the case of many sands, we may call the soil siliceous; 
where clay prevails we may call the soil aluminous i and where 
lime exists in quantity, as in the case of chalk, >ye may call 
the soil calcareous. Thus, in addition to the less artificial, 
division of the farmer, derived from the texture and external 
characters of the soil, we may use those derived from its com¬ 
position. 

Magnesia, in various states of combination, exists in nature 
•injjonsiderable quantity. It is generally found in combination 
with acids,'as tlie carbonic. It, exists along with silica, alu¬ 
mina, lime, irodl and other substances. The minerals of winch 
it forms a part, generally feel soft and unctuoUs. It is the prin¬ 
cipal constituent of various mountain-rocks, as serpentine and 
chlorile-slate ; and thus being an^element in many rocks and 
minerals, it must form a considerable port of soila Magnesia, 
hevjTjsver, is less generally diffused tliasa lime, and may perha^ 
perform a less important function in th^economy of vegeta-, 
tion. ISrhen it* exists jn such quantity as to give a character 
to the soil, we may term the soil Magnesian. 

The dext substance that exists largely diifuscd in. tlie mine¬ 
ral kingdom, is oxide, or rather peroude, of iron. 

iron, as it is the most useful of (ho metals, so it is generally 
diffused on the earth. It is derived, for the purpases of the 
arts, from a series of min*eral%termed ores o^ ij^on. It is found 
extensively in mountaii^-rocks; pnd k; exists accordingly,' in 
more nr less qu^i^ity, ifl almost every soil^ Its preci,se ef¬ 
fects, however, on the prodnetife powers of soils, have not 
been well determined; some spils,* where it exists, being ex¬ 
tremely barrenj while in some very fertile tsojls, it exists in large 
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quantity. Soils which contain much*of iron may be termed 
'Ferruginous. 

*^16 alKalies, soda and potassa, are also tbund*in soils, being 
extensive pro<Jucts of the mineral kingdom. They are found 
in nature combined Hath various acids. 

Soils, then, consist chiefly of silica, a{pmina, lime, magnesia, 
oxide of iron, potassa, and soda, together with a portion of 
matter derived from organic eubstances. • 

From various experiments, it is knojvn, that giants consume 
in growiqg* the decomposed animal am^ vegetable mattSr 
which tha soibcontains. It is rendered probable also by ex¬ 
periments, that a portion of the earthy matter of the soil,— 
tlie silicd, the alumina, the lime, as well as various saline sub¬ 
stances contained in it,—^is absorbed by the plants though in 
minute quantity, as sompared to the animal and vegetable 
matter absorbed. 

Fur ther, the medium of supply of the matter of nutisitiou' 
contained in the soil, maj»be regarded as water holding in 
sdlution the vegetable, animal, and other matters which pass 
into the roots of plants. The soil, then, may be chiefly re¬ 
garded, , ^ 

\gt. As the instrument for fixing- the roots <rf plants in the 
ground; and, , 

2d, As a medium foP <!onveying to them the water holding 
dissolved the diflerSnt substances which pass into the plant. 

The air may be considered as a veMcle for conveying water' 
to the soil. It is continually charged with aqueous’vapour, 
which partly descends^ to the oprth in rains, and is partly de¬ 
posited in dews, in the cool of the night.* In many Gqpn,tries 
it never rains at certain neasons, and the whole moisture is 
supplied by the dew. In this case in an especial^de^ee, and 
in all cases in {[^certain degrecathc*power of the^earth to a|j- 
sorb moisture finmthv air, piaybe regarded as connec^-with 
the means of jtlm soil to nqurish plSnts. 

All our fertile soils, accoMngly, Have a power of^hus sup- 
plyii^g themselves wkh ntoistnre, and of retaining it f(fo the 
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proper time; while infSHile soils either have less of tins absor¬ 
bent power, or retain*: the fluid absorbed for a shorter time. 
This was known to the ancients, one of the marks ^hich they 
gave of a fertile soil being, that it freely imbibed water. 

Of'thetliflFerent matters which enter 'into the composition 
of soils, animal and vegetable substances possess the greatest 
power of absorbing moisture; and the addition of animal and 
vegetable substances always increases the fertility of soils. 

Of the pure earths, the least absorbent is silica, and it is 
that also which parts the most readily with its moisture. A 
soil consisting of too great a proportion of siliceoms sand is 
allvays infertile. *^t imbibes the aqueous vapour of the atmo¬ 
sphere with slowness, and parts with it quickly. A Soil of si¬ 
liceous sand will scarcely be penetrated by the dew of night, 
and will part with it on the first action the morning rays of 
the sun. 

Whilepure silica will imbibe scarce afonrth part of its weight 
of water, lime will absorb nearly ks own weight, and alumina 
two and a half times its weight But while the silica u'ill 
absorb a smaller quantity than alumina or carbonate of lime, 
it will allow it to evaporate two times more quickly than car¬ 
bonate of lime equally divided, arfd five times more quickly 
than alumina in the same state.* The addition of carbonate 
of lune or alumina to a soil containing too much silica, never 
fails to increase its powers of absorption and its fertility. 

The otder in which the'principal substances that enter into 
the composition of soils possess an absorbent power, is the 
following": 

. l.r Animal and* vegetable substances. 

2. Alumina.' 

3. Carbonate of Lime. 

4. Silica. 

It'appears, too, iMt the, more perfectly a portion ef the soil 
is comfninuted, deedmposed, and j-educed, the*^ greater i^' the 
power of' absorption which it |)ossesges. 

C ® I 

Chitnie apphquec a TAgricuIture, ppr M. If) (^ompto Chaplal. 
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But, altlioiigh certain earths in tbSir separate state have s 
greater power of absorption than o^ers, it does not follow, 
tha^ a soil consisting chiefly of that one earth would possess 
a greater pgv«er of absorption than a soil composed of a mix< 
ture of earths, even*though these earths should in‘themselves 
be less absorbent. Thus, a soil coAsistingcbiefly of aluminous 
earth, though alumina is itself the most absorbent of all the 
earths, taking water up in the greatest quantity when pbured 
upon it, as well as retaining it the longest^ is not really so ab¬ 
sorbent ^ when it is mixed with other earths. Hence, t&e 
stifler clays afe not the soils which absorj) water readily from 
the atmosphere. Such soils, when the weftther is dry, become 
indur|ited upon the surf&ce, which presents an obstacle to ab¬ 
sorption ; and thus we find, that the vegetation «f very stiff 
clays is almost as sffon injured by drought as that of sandy 
soils, and much more quickly than that of good loams. . 

A mixture of siliceous sand, then, with a very almninou^oil, 
although the sand is the lefts absorbent subi^ancc of the two, 
iflcreases the general power of absorption from the atmosphere; 
so also does a mixture of lime, and, in an eminent degree, of 
animal and vegetable matter. 

It is not, then, the prevalence of any onexerth that consti¬ 
tutes a soil well fitted to absorb humidity. A mixture of cer¬ 
tain proportions of alulRina and silica, of carbonate of lirae, and 
of vegetable and animal matter, appears to be the best suited 
for absorbing the humidity of the*atlnosphere, of preserving * 
it, and transmitting 4 the most rqgularly to the plan{. 

Neither is the prevalence o£ any one earth in a soil fhvour- 
able to its general powers of production. Too great a propor¬ 
tion pf alumina forms d sftil too stiff and tenacious. Such a 
soil will,*iTom thjs cause, be found to be unproduqfiv^. A soil 
consisting of o^bonate of lime only, as •we see in the case of 
chalk, is^a bad^oiL soil consisting of alumina and cai'bon- 
ateaof lime qpiy, as we see in the case of day-marl. Is unpro¬ 
ductive as a’soil, until mixed with other substances. A soil 
consteting chiefly of silica, is eften so barren as to be incapable 
of sustaining veg^t&tion at alL 
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Some, fuunxling on tfic experiments of Sir Humphry Davy, 
liBifre been led to the opinion, that the fertility of soils is directly 
indicated by them power «f absorbing water from *the atmo¬ 
sphere, and tl^at their relative fertility may ba estimated by 
this cifcuthstunce alone. Sir Humphp5' Davy compared to¬ 
gether the abt^orbent poAvcr of various soils with respect to the 
moisture of tlie atmosphere, and found it to be the greatest in 
the most fertile. Thus, 1000 parts of a very fertile soil from 
the banks of the river Parret in Somersetshire, when dried at 
212 °, gained in an hour, when exposed to air saturated with 
moisture at the temwerature of 62,° 16 graina ' * 

1000 parts of si^il from Mersea in Essex, worth 45s. an 
acre, gained, under tlie same circumstances, 13 grains. 

1000 parts of a fine sand from Essex, worth 28s. an acre, 
gained 11 grains. « 

1000 parts of a coarse sand, worth 15s. an acre, gained only 
8 ghiins. 

1000 parts of the soil of Bagshot-heath gained only 3 grains. 
It is an error, howevfer, to hold that the relative fertility of 
soils may be determined by their power under the circumstances 
mentioned, to absorb moisture from the atmasphere. Peat- 
earth is a very ehsorbent soil, but h is not a soil of great fer¬ 
tility. 'To infer that the fertility of soils depends npon their 
powers either to absorb or to retain fdoisture, were to reason 
as if these were, the only conditions of fertility in soils, which 
does not appear to be thfe feise ; and other experiments accord¬ 
ingly do not bear out the conclusion that the fertility of soils 
depehds upon these properties. But,this may be inferred, 
that all productive soils have a considerable power of absorb¬ 
ing moisture and retaining it whed .so absorbed, and tliat this 
property jdo^s not depent^ on the prevalencp of an^ one sub¬ 
stance,^ but en a milture of s^eral substanccfi 

It’ has been found als<»,^we have sein, that the ^'prtility of 
soils, hdwever prodiK’ed, is not dependent on th&prevalemie of 
any one onineral in the soil, Ifut onp mixture of Combination 
of several. But what the preei.Se proportion of these is '^jiieh 
i.s most favourable to fertility has not yet been determined. 
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Without detailing any of the numrfous experiments of che¬ 
mical analysis that have been made, with the design of ascer- 
taiiyng tlfis and other points relating to the properties of soils, 
the followinge^onclusions maybe given as apparpntly deduciblc 
from the investigations that have taken place :— * 

1. Soils in which a large quantity of silica and alumina ex¬ 
ists in the state of fine division, are comparatively fertile. 

2. Soils in which the quantity of sUiceops sand is large are 
comparatVely infertile ; while soils in wluch the sand is fine 
and only parthilly siliceous, are comparatively fertile. 

3. Iron exists in all soils, but does not *infiuenpe their ^r- 
tility m’proportion to itS larger or sipallcr quantity. 

4. An excess of the acid combinations of the oxide of iron, 
and certain other salkie bodies, is hurtful to vegetation. 

5. Carbonate of lime exists in the best soils, and, generally, 
though not always, in larger quantity in the better than Jff the 
inferior soils. 

• 6. Certain earths possess the power*of combining chemically 
with animal and vegetable matter, and of retaining it for a 
longer or shorter time. Thus, alumina and lime fortm certain 
compounds of greater or fess insolubility witli animal and ve¬ 
getable matters, while silica will not enter into the same com¬ 
binations ; and hence % is that aluminous and calcfureouS soils 
retain for a longer time the manure a])plied ^o them tlian sili¬ 
ceous soils. 

7. When water is in excess in tlic soil, and whei\ vegetable 
matter i^ present, aci4 is formed which is injurious to the pro¬ 
ductive powers of the soiL Fiurmers are familiar with this 
effect, say that the’soH is soured. 

8. Soils, besides absorbing moistpi’e from the air, appear to 
absorb carbon •^id other matters nutrimdntal to plantg. 

These gre thc*princi]^al results to which the chemistry of agri¬ 
culture has c<)ftducted us •with respect A> soils. Thi^ branch 
of science, however, may ^e said to l>e as yet imperiect,^and. a 
large field of useful investigation still remains for the plvloso- 
phical inquirer. •Although it may be said that much has not 
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been done with relation jto the really usefnl, which observation 
and practice had not before shown, yet we have At least 
escaped from' the errora qf former opinions, and so far^ the 
path of further inquiry is more open to us. , . 

Amongst other results to which this species of investigation 
has conducted us, we jiave seen—^that fhe practice known to 
agriculturists of mixing together different kinds of earths, ad¬ 
mits of explanation on principles, founded on our knowledge of 
the composition of soilsthat the beneficial action of manures 
depends upon a proper constitution and texture of tlie mineral 
portion of the soil, and that hence to derive tlie full .benefit of 
manures, the province of the cultivator is to improve the tex¬ 
ture and constitution of the soil: that the comminution of the 
component parts of the soil is beneficial, as rendering the whole 
more pervious to the air, and the vapour, and other matters, 
with which the atmosphere is changed : and further, we have 
beeiujcnabled to render our common nomenclature of soils more 
precise, by distin^iishing them by .the terms Siliceous, Alumi¬ 
nous, Calcareous, Magnesian, and Ferruginous, as silica, alit- 
mina, lime, magnesia, and ii‘on, prevail in their composition. 

We might now proceed to consider the relation existing be¬ 
tween the soils of a country and its geological condition. This 
is a subject interesting to the scientific agriculturist. But, how¬ 
ever pprious the investigation might yvsve, it is not necessary 
for that practical illustration of the subject'-of soils, which con- 
' sists with'^e design of tkisAvork. Besides, to characterize the 
quality of soils, as affected bv the geological nature of the coun¬ 
try or-dist'rict, is to view the sqbjcct in a somewhat more ex¬ 
tended planner thanks consistent with the common pniqioses of 
the farmer. Although it is found ttat-a relation may be gene¬ 
rally traced between the nature of the rocks of a country or dis- 
trjet, and its,/ertilitji—as,‘ in tjie British Islan^^, between the 
new red sandstone and thp finest districts of tlie country; be¬ 
tween tbo coal-fonp'ation, dndcr cerjtain circunostonces, aqd a 
ferruginous and somewhat ungratoiul soil; betwoen the nfiig- 
nesiafi limestone and a tract of comparative infertility; between 
the lias formation and one of comparative {)^ductiveness, And 
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SO on—^yet many degrees of quality exist in the soils of the 

same series of rocks, and in the same coititry; and even all the 
contrast between groat fertility and great brnrehness may be 
found witbimt^e limits of a single field. We must, therefore, 
narrow our views whAi we examine the soils which we hffVe oc¬ 
casion to cultivate, and regard, not^hej^ properties with rela¬ 
tion to an entire district, but their minuter shades of fertiUty 
and character. 

We have thus considered their properties as 4etermiBed by 
their exte'^al characters, .md in part by tfieir chemical com¬ 
position. .We may now consider their characters as determined 
by their vegetable productions. 


III. THE PEOPERTI^ OF SOILS AS DETERMINED BY THEIR 
VEGETABLE PRODUCTIONS. 

When we regard the di^ribution of plants iif different re¬ 
gions, we perceive that this is determined by Causes which have 
little relation to the nature of the soil on wldch the plants grow. 
The soils of all countries are, in their essential eharactere, alike. 
The same mineral masses', composed of the same substances, 
exist over all the world, and yield, by thei^disintegration or 
decomposition, tlie same^materiajs for the forming of soils. 

But, although thS mineral matter of the soils of all countries 
is thus similar in its eonstituent pavts^it is altogether different, 
with tlie vegetation by which these soils arc characterized. 
Every zone, from the eqtiator to the*polar circle, is distinguished 
by a different vegetatiSn, and different regions have their pecu¬ 
liar plants. A district, o^ granite, of sandstone, or trap, in 
southei-n^Asia, will yield the same materials for forming soils 
as similar districts in northerly Eufope, .while tlie ^yegetation 
produced will scarcely possess any j|ommon character? 

Amount thf natural causes whKih aijgect the vegetf.tion of 
countries, t^e influence of tmnperature is that wliich is the most 
obvigus to the senses, Wlien^we pass frmn a warm country to 
a edid, we perceive » change in the whole character of the ^ege 
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tation. We cannot as<%nd a mountain without finding such a 
change in the kinds o£ plants produced, and in the vigour with 
which they grow, dependent upon the change of tefhper^ture. 
The degi-ee of moisture, too, the distance or pmkimity of the 
sea, ahd ofther circumstances connected. Vith the climate and 
physical condition of the country, affect the nature of its vege¬ 
table productions, and show, that the influence of soil, with re¬ 
spect to the kind of plants produced, is entirely subordinate to 
that of temperature and the effects of climata 

When we extend, then, the range of our observation to dif¬ 
ferent and distant countries, we see tliat the nature oflthe plants 
c^mnot indicate that of the soils on which they grow. It is only 
within narrow limits, and Under given conditions of climate, 
that the kinds of plants afford any indication of the nature of 
the soils which produce them. ‘ 

Within certain geographical limits, however, as those of a 
coiltvfcry having throughout nearly the same climate with respect 
to temperature and humidity, us&ful rules may be given for 
distinguishing soils by means of the plants which they produfee. 
Numerous species of plants, indeed, will grow, with equal rea¬ 
diness,, on different kinds of soils; yet there are other species 
which affect particular soils, and in their wild state do not grow 
on any other. Thus, there are plants whose natural habitat is 
pefl.t,.othcr6 which grow on •soils chained with moisture, and 
others on soils which are dry; some wliich,'under the like con¬ 
ditions of humility and> temperature, are proper to the light 
and siliceous soils, some^to the stiff and aluminous, som^o the 
calcareous. r • 

But, .as even within the limits of a single cotmtry, pretty simi¬ 
lar in its climate throughout, variatioAs must exist of altitude, 
and, consequently, of temperature,—of exposure to particular 
\^ds, and, consequently, of humidity,—of p];oximity or dis¬ 
tance from the sea, and other ciroumst^ces Effecting the ha¬ 
bitats of plants,—Tit ws often dif&cidt to indioutc the precise 
nature oha soil merely by its •prevailing vegetation. It is al¬ 
most always possible, however, to determsno from this citisum- 
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Stance, whether the soil he wet or dryf and wheAer it be fer¬ 
tile or infertile. • * 

14 is for the last-mentioned pui^ose, namelyj determining 
the charact^aof a soil with respect to its fertility, that the 
examination of its vclfetable produce is the most iniporfRnt in 
practice. The nature of a soil, witii r^ard to its texture and 
composition, will generally be best determined by an exami¬ 
nation of the substance itself. But its fertility, or power of 
production, may be judged of from its natural produce; in ' 
part from.tlie' kinds of plants which are peculiar to it, and tn 
part front the luxuriance with which they grow. 

When we ,cast the eye over a tract of country, we hdve 
gcneralfy little difficultjPin determining whether this tract be 
barren or fertile. The general aspect of the vegetation, whe¬ 
ther stunted or vigonous, the absence or presence of heaths, 
tlic richness of the sward, the cleanness and straightness of the 
stems of trees, the verdure of the foliage, and the like, pr^enlf 
to the eye a general character not readily mistaken. 

* When we observe a tract covered with luxuriant grasses and 
other plants, and with vigorous shrubs and trees, we naturally 
associate these appearances with fertility in the soil itself. 
When, again, we see a tract of heaths or na^>d sands, with the 
plants small or sickly, the soil thinly covered with lichens, 
mosses, and other infSrior plants, the eye alone is suthoient to 
indicate that the tract is absolutely or relatively infertile. 

The same method of judging of tiie productivefless of tiicf 
soil may bo extended to a held (jr to a farm. Let "us direct 
the eye twer it, and its general character with relation to its 
vegetable productions, will impress us a£ once with a^ idea of 
its fertility or barrenn%sst » 

This t^onclusipn, indeed, will not be so securely arrived at 
if the siirface«be limited to a wngle field, and s^ll less if t]jiat 
field shjll be Cultivated, ia which aase the effects of* art, and 
the stimulus ef cultivation, may Sisguiee* the natural charac¬ 
ters of the Soil. But if ^e range of our observat^n shall be 
so^fxtended as to take in a oufficient number of fields and ob- 
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jects, as tree^ shrubs, hedges, and natural meadows, we shall 
scarcoly fail, if the eyd be at all accustomed to country objects, 
to arrive at a tolerably correct conclusion as to the gbneral^cha¬ 
racter of the soil with respect to fertility; and guf conclusions 
will be yet more satisfactory and precise!!; if we know the par¬ 
ticular kinds of plants, which thus give the character of infer¬ 
tility or productiveness to the soil. 

The plants the most important in this species of examina¬ 
tion ace the heaths, the passes, and other herbage plants. In 
the vast forests of feie New World, a common metliod resorted 
to by settlers for judging of the comparative productiveness 
of'soils, is by obseeving the kind of trees produced, whether 
pine, cedar, hickory, or oak. This is because the principal 
vegetable productions of these countries are wood. But with 
us the principal vegetable productions are the heaths, the 
grasses, and other plants that form the sward. These may be 
saidnto cover the entire surface of the country when not ex¬ 
tirpated by art; and they afford} accordingly, the readiest 
means which vegetable productions present of judging of tli'e 
properties of soils. 

The fertility of soils, generally speaking, is denoted by theu* 
power to yield the useful plants ; dnd it is a law, with few 
exceptions, that the poorer the soil is, the less nutritious arc 
the plants which, in its natural state. At' produces. The soils 
of the poorest class produce mosses, lichens, and heaths, which 
are less nutritious than t'leigrasses. As the soil improves in 
quality, the grasses become intermixed urith the heaths, li- 
chens,<and mosses. But the grasses are still inferior and little 
nutritious. As the soil continues to improve, the grasses be¬ 
come more valuable in their kind, and more numerous in their 
species ; and^ in like manner, the leguminous and other herb¬ 
age plants indicate, by their kinds and greatef.numbcrs, the 
increasing fertility of the ^oil. A square foot df rich^old turf 
has beeuf found to,6(mtain*^1000 separate plants of twenty 
distinct species * ; while d square loot of siliceous sand will 
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frequeutly contain not more than half^ dozen distinct plants, 
and those a single species. 

Injdie northern latitudes of Eurqpe,' the plants most gene¬ 
rally regarded jts indicative of inferior soils are the heatlis. 
Some of the species of this family cha^'teriae,* in a peculiar 
manner, the soils termed peaty. Xhey^are found, too, abun¬ 
dantly, on tiie coarser clays or tills, on.the poorer siliceous 
sands, as those lying upon or derived from quartz, on. the 
poorer class of calcareous soils as chaise, and generally pn all 
soils low iq the scale of fertility. 

The soils where this kind of plant prevails, are frequently 
termed heathy soils or heaths. Heathy i^ls have, however, 
their rela"tive degrees of productiveness, and <his is generally 
well denoted by the vigour with which the heaths j>ecu]iar to 
them grow. Thus, a coil of stunted heaths may be regarded 
as amongst the lowest in tl\p scale of fertility, whilst a vigo¬ 
rous growtli of the plant may indicate a soil susceptibHof 
improvement and cultivatiow 
’riie principal heaths of this countr)» are.• 

1. Calluaa vulgaris—Common Ling ; 

2. Erica cinerca—Finc-leavcd Heath, indicative of a dry |oiI; 

3. Erica Tetralix—Cros#-lcavcd Heath, indicative of a wet soil ; 

and two other species more rare and loc^. 

Intermixed with heafl)^, and indicating like them, soiJ§ low 
in the scale of fertility, are numerous plants. Such are :— 

1. Many species of Lichens, as— 

Cladonia rangiferina—Rein-dccr Moss, and 
Cctraria islahdica—Iceland*Moss.’ 

Which twft species form jm exception to the more com¬ 
mon law, by being nutritive, though produced on in¬ 
ferior soils. • 

2. Empetrum»nigram—Black Crowjporry or Crakcbsrrj;. 

3. Snlixfusea—Dwarf Silky Willow. • 

4. ^'copodium cleftatum^Commoii Club-moss. 

• 6. GcnisUi^nglica—^Nce<Ue GrecJfweed gr1*etty-whin, ^c. 

And many of the inferio/gra68es,^s—■ 

^1. Mclica cwrulea*—Purple Alclic-gtnss. 

2. Nardus strlftli—Mattgrass. 
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3. Agtofitis vulgarltr”Fino Bent-grass. 

Aid various |Carices and Junci,—plants of iw inferior kind, 
with respect to their nutritive powers. 

All these species of plants indicate soils lotjr in the scale of 
fertility., 

But although pea^ sqUs produce these and other inferior 
herbage plants, yet tlierc are plants still more distinctive of 
this class of soils, and which, arrowing only upon it, may be 
said to be the true plants of peat. Such are— 

1. Certain species of Sphagnum, of which the most common are:— 

Spliagtiiim obtusifolium—Blunt-leaved Sphagnum. 

Sphagnum'acutifolium—Sharp-leaved Sphagnum. 

It is by the decay of these ipecies, that the ge'at mass of 
peat appears to be formed in certain countries. ' 

2. Efeocharis emspitosa—Scaly-stalked Spiko-nuih. 

3. Polytriebum commune—Common Polytrichum. 

4. Different species of Eriophorum or Cotton-grass, namely— 

Eriopborum vaginatum—Hare’s-tail Cotton-grass. 

Eriophorum polystachion—sBroad-leaved Cotton-grass. 

£rioph6rum angustifolium—Common Cotton-grass. 

6. Narthecittin ossifragum—Lancashire Bog-asphodel, &c. 

These and other plants growing only on peat, indicate great 
infertility. ^ '■ 

Another class'of plants indicating extreme dryness of the 
soil, „also consists of plants denoting Hfiertility. Such are— 

1. Galium verum—Yellow Bed-straw. 

2. Galium saxatilc—tSnwoth Heath Bed-straw. 

3. Campanula rotundifolia—Round-leaved Bell-flower or Hare- 

belL • ' . 

4. Aim prmcox-^^Early Hair-grass. 

• 5. Aira caryophyllea—Silvery Hair-grass. 

6. Aira cristata—Crested Hair-gr&. 

7. Arenaria rubra—Purple Sandwort. 

8. Bieracium Pilpsella—Coipmoo Mouse-car Hwkweed. 

*' 9e Linum catharticum—Purging Flax. • 

10. Rumex acetosella—Skcep's-sorrel. 

There ,is also a class of plants which indicates wetness of the 
soil. These plants, however, dor.not necessarily indicate hifer- 
tility, because, in numerous cases, soils, though charged witli 
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moisture, are naturally fertile. Of tlfe first kind, nanjely, 
those indicating infertility, as well as meisture, tfle following 
are examples 

1. Juncuc ^uarrosus—Heath-rash. 

2. Juncus aoutifloras—Sharp-flowered jointed Bush. 

3. Lychnis Flos-Cuculi—Meadow Lychnis or Ragged Robin. 

4. Ranunculus Flammulo—Lesser Spearwort. 

6. Cnicus palustris—Marsh Plume-Thistle. 

6. Cardamine pratensis—Common Meadow Lady's-smock. 

7. Piijgiycula vuigparis—Common Bntt&worj. * , 

8. Pedicularis sylvatica—Pasture Louse-wort or Dwarf Bed Rattle. 
0. Trigloclfin palustre—Marsh Arrow-^rass^. 

10. OalJum palustre—^White Water Bed-straw. 

11. Rhinanlhus Crista-43killi—Common Yellow Rattle. 

And various species of Carex, &c. 

The plants which have been mentioned, indicate infertility 
and wetness of the soil: others show that the soil is wet, but 
do not necessarily indicate that it is infertile. Such are 

« 

1. Agrostis alba—March Bent-grass or Fiorin? 

2. Poa fiiiitpns—Floating Meadow-grass. 

3. Poa aquatica—Reed Meadow-grass. 

4. Arando Phragmites—Common Reed. 

6. Alopccurus geniculadis—Floating Foxtail^rass. 

6. Catabrosa sqmiticn—Water Whorl-grass. 

7. Equisetum arvenge—Com Horsetail ; and other species of Equi* 

. • •• 

setum. » 

8. Veronica Bcccabimga—Brooklime. 

9. Polygonum amphibium—Amphl!bi(^s Pcrsicaria. 

10. Stachys palustris—Marsh Woupdwert. 

11. Juncus efTiisus—^oft Rush 4 

12. Juncus conglomcratus—Common Rush^ and many other spe¬ 

cies of plants.. ^ * 

Cei^im plants^ are held to indicate infertility wheje they 
prevail, withoqj^being peculiar ^tlie? to a,very w^t or very dyr 
situation. Suoii are 

1. Euphrasia officinaIis.^-JSyebright, 

2. Prahclla vulgaris—^If-heat. 

' 3. Aiia casspitosas-^Turfy liair-grass. 

4. Triodia dc^junibcns—Decumbent Henth-grass, &'c. 



30 


SOILS. 


• I 

Certain plants indiSfte a maritime situation. Such arc• 

1. Ammophtla arandinacea—Common Sea-Reed or Mat-weed. 

2. Carcx arenaria—Sea Carex. ^ 

3. Elymus arenarius—Uprij^iit Sea Lymc-graas, • 

« 4. Triticuin junceam—Sea Rushy Wh^t-grass. 

5. Statiee Anneria—Tlirift or Sea Gilliflowerf &c. 

» 

Various plants are regarded as indicating fertility where 
they prevail. Of these are~ 

’ 1. Cnicns lanccolatns—Spear l^Idme-Tliistle. 

2. Urtica dioica—Great Nettle. 

3. Arctiuin Lappa—Common Burdock. 

4. Stellaria m^dia—Common Chickwced. 

5. Acliillea Millefolium—CommoncY^arrow. 

And generally speaking* all the richer and more nutritious pas¬ 
ture grasses. Such are :— 

1. Dactylis glomerata—Rough Cocksfoot. 

2. Fcstuca pratensis—Meadow Fescue. 

3. Alopccurus pratensis—MeaeV'^w Foxtail. 

4. Poa trivi^lis—Rough-stalked Meadow-grass. 

6. Lolium perenne—Ryegrass. 

lose who desire to pursue this investigation more in detail, 
may consult botanical works, descriptive of tlie plants of par¬ 
ticular countries' or districts, in which they will find the ha¬ 
bitat^ of plants indicated with more otv less correctness. Tt is 
not necessary, in the present place, to extend the observa- ' 
tions on this subject; fer .in giving examples of plants, those 
have been selected which are of frequent occurrence, and the 
best suited to indicate the characters of soils in this country. 

i c 

I shall now conclude the subject cf soils, by giving a few 
rules for enabling the student to. distinguish soils in<the situa¬ 
tions in which they may be pr^ented to him. 

First, then, let him iqake such usec-of the indications af¬ 
forded by the natufi^ prodfice of the .soils as hjs means of in¬ 
formation ofibrd. He m&y net kdow the names .qf the plants 
that are growing naturally upoq^ th'e sui^facc, but he can al¬ 
ways observe whether they arc growing With vigour, whether 



the sward is thickly covered with spoifies, and whether the 
general Aspect of the part to be examined indicate fertility or 
poverty. • , ' 

A difficulty, jvhich'it will be well that bo endeavour, in the 
first place, to overcome, is to distinguish the pekty soils^rom 
the earthy. He will experience little difficulty in this when 
they are distinct from each other, and covered by their na¬ 
tural herbage. But when they are subject to cultivation, 
or intermingled with the earthy soils, of the same field, or 
when a soil Contains a cortaih portion of pfiat in its composi* 
tion without being entirely peaty, then the eye may be de¬ 
ceived, from their resemblance to the dark-coloured loams. 
The one class of soils, however, may be of great fertility, and* 
the otBer of great barrenness: for it is to be observed that, 
though peat may be o^ten rendered fertile, its pr^ence in soils 
is always suspicious. ^ 

The soils termed peaty, it was before observed, are dark 
in their colour, and loose aik^ spongy in their tbxturc, even 
\vhen improved by art The soils which thiy most resemble 
in external characters are the rieher loams, but they are more 
light and spongy than these, and their colour is of .a duller 
dark than the loams, which approach rather to a hazel hue. 
Peaty soils, too, very generally lie on a retefftive subsoil; but 
perhaps the best method of discriminating them. in the ab¬ 
sence of their peculiar vegetation, is by the stones which lie 
upon their surface. These appeai; tf be adted upon by the 
acid matter of the peat, and present a white appearance, 
which, when once observed, will not be easily mistaken again. 
Coupling this indicatidn with the dull black, as distin^ished 
from the brighter hazel.of,the loam, and, above all, with the 
peculiar vegetation and stei^l aspect of the surface, an ob¬ 
server will soop. team to distinguisR the jieaty smls'from the 
o&rthy. 

Ip exa*inining the earthy'soils, an ess^tial circumstance to 
be regardc4 depth of tiiQ soilt and the texture of the 
snbsgil. A medium depth of a soil may be held to bo from 
ten*to twelve inch^. But it will be better that it exeSed a 
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fopt, and this greatei^idepth of the soil is always a favourable 
indication. If the depth of the soil does not exceed six inches, 
that is an unfavourable .indication. Such shallow soils are 
rarely good, except sometimes when they occxpr .resting on pc- 
culiav rocks, as compact limestone, and* certain easily decom¬ 
posed basalts and poi^xhyries. If a shallow soil shall occur on 
a retentive clay, or on siliceous sand, we may certainly pro¬ 
nounce it to be bad. When in. the common operations of till¬ 
age the plough is constantly turning up a subsoil very diHe- 
tent in colour irohi the upper stfhtum, that is an' imfavourablc 
indication. 

When we find the rain in a furrow of ordinary descent carry- 
«ing off the soil, and leaving the sulat>il exposed, that is an un¬ 
favourable, indication. ‘It is desirable to see the water in the 
fun’ows sink down, and be absorbed, (histe.ul of carrying off 
the surface soil. 

if the soil be of a dull black colour, and if it ]»resent upon 
the siuface the white .stones aboYfi referred to, that is an un¬ 
favourable indication, as it shews that the soil luis iuoi\ or K s.4 
of peat in its composition. 

If the soil produce sub-aquatic plants, it is wet. If we find 
that such a soil is peaty, or shallow on a retentive-subsoil, it is 
naturally stcril. If we find that the sub-aquatic plants are tall 
and y,igorous, and the soil earthy and deep, the removal of the 
wetness may remove the cause of infertility, and such a soil . 
may became of the richest kind. 

If wer find a soil prqducing naturally the superior herbage 
plants, and of a good depth, that soil w'o may infer ti» be good. 
When soil of this kind tends to a dark! hazel colour, we may 
safely reckon it amongst the superior «oils. 

By attention to these rules, apd by a little observation and 
practice, 'the difiBculty of discriminating soils gradually be 
lessen^ end at length djsappear.^ Tho?e who have been used 
to counfery objects .rtnely ex5)erienee difficulty iq discriminating 
soils, in ^ far at least as'tlies/; sofis are to be distinguished by 
their texture, into stiff and free, ^or fey th^sir powers of preduc- 
tion 'into rich and poor. 



IV. M]^ANS OP lN(3BEASlNO THE PRODUCTIVE POWERS 
OP SOILS.’ 

The means at our command of increasing the productive 
powers of soils may bo comprehends uftder the foUowingge- 
neral heads:— 

1. Supplying to the soil those organic and earthy substances 
which may. bq required. 

2. Altering its texture, depth, and properties, by tillage and 

other moans. • 

3. Changing its relatioij with respect to moisture. 

4. Clianging its relation with respeot to temperature. 

Vegetable and animal matters, in a decomposing state, ap¬ 
pear to act in various ways in In creasing the productive powers 
of the soil. They improve its textiure, and tliey may be sup¬ 
posed to increase its power to absorb and retaihi moisture ; but 
above all, they supi»ly that mutter, which, in whatever form 
conveyed to the organs of plants, tends to nourish them. This 
matter being absorbed by tjie roots of the plants, it mast be 
supplied when exhausted. 

Experience has in everj’ age accordingly taught the hus¬ 
bandman to supply tlvose sdibstances to the soil; and tlie dinng 
•so forms one of the most important means at his compiand of 
maintaining or increasing its fertility. , 

Besides the animal and vegetablennafter wliich is mixed or 
combined vXuth the minaral part W the soil^and is essential to 
its productiveness, the mineral parts tliemselves, it has'b^en 
seen, require to be mixed* to|[ether in certain proportions, and 
in certain States o< division, in order ^o produce tlte ereatest 
degree of fertility. 

Silica ai^d alumina form the pringifial mineral part^of the 
soil. •!£ one o» Ather of thesg earths Jie ill ekeess, the soil is 
defective in it# composition* If flie alumina prevail, the soil 
is too^iesive ; if the^lica premil, it is too loose. A mediam 
is seen to be the be^; and although the precise proiKU'tions in 
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wWch ll.« almiiw anJsilic slwuld exist have not beeii det^ 
mined, it is safer that there be a tendency to an exceiis of alu¬ 
mina than of silica. Further, the fertility of the soil defends 
on the state of mechanical division of these minerals. 

It'wouid appear, then, to he a mean 'of improving the com¬ 
position of a soil, to qdd to it siliceous matter when it is found 
to be too stiif, and aluminous matter when it is found to be too 
loose ; and, further, to reduce these substances to their greatest 
degree of mechanical division. 

Sometimes, accWdingly, we have the means of hnproving the 
constitution of soils, by mixing sand with clny, or clay with 
sand. But, in practice, the direct mixing of these two sub¬ 
stances for the purpose of producing a soil of better texture is 
rare; firstr because the’expense of this species of improvement 
is considerable; and because, ii). the state in which sand 

and clay are usually available for this purpose, it seldom hap¬ 
pens that the aluminous matter of the one, or the siliceous 
matter of the other, is in that ststeof minute division which is 
favourable to fertility.. “ 

It is otherwise with the earth lime. This can, in all cases, 
be reduced by heat to that state of minute division which is 
favourable to the productiveness cf soils; and hence it can al¬ 
ways l^e applied’with benefit to those soils in which it is want¬ 
ing*.. ‘p 

Lime is sometimes mixed, in its natuVal state, with alumi-. 
nous and silice\)as matter. It then forms marl, a substance 
which is frequently applied to soils to improve them. It is 
chiefly t6 the lighter soils that marl is suited ; foi; then, not 
only is lime supplied, but alumina, which improves the texture 
of the soil. It is by means of this mixture tliat some of the 
greatest improvements on siliceous sands that have tideen place 
in Europe'have he^n effected. 

Thbre are cases in which even calcareous matter is in excess 
in soilf. This oceprs est)ccially in districts where the chalk 
formation exists. When th^ eartliy stratum regting upon the 
chalk is very thin, the chalky matccr becomes mixed ■^th it, 
and being then in excess, foims a barren soil. 
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An obvious method of amending thb composition of a8*>il oi 
this kind is by adding any of the other earths, whether silice¬ 
ous <jr aluminous. JVe need not here scruple to apply them, 
because the.'otey is coarse or the sand gi#ty. , We ma^ add 
them in almost any ^rm in which they can be codvemently 
procured; for tlie -effect will be to ilhprove the domposition of 
the soil. 

There is another case in which, in like manner, siliceoud and 
aluminous matter may be applied directly in almost an/ state 
in which they can be found. This is in the case of peat. Here 
the vegetable ihatter is in excess, and the Edition accordingly 
of any of the earths is an amendment of the'eomposition of the 
soil. 

We see, then, that tlie composition of soils may be improved 
by the addition of anitnal and vegetable matter, and also, in 
many cases, by the addition «f those earths in which they may 
be deficient, and, in an especial degree, of lime, which we chn 
always apply in the form offuinute division l|est suited to im¬ 
prove the composition of the soil. Thi# is the first of the means 
referred to of adding to the productive powers of soils, and wiH 
be considered in detail under the head of Manures, and other 
brunches of the management of the farm. ^ 

The second mode referred to of increasing the productive 
powers of soils, is thaf qf altering their texture, depthy*and 
* properties, by tillage and other means. ^ 

The mere effect of that comminutiod of the parts of the soil 
which it undergoes in the common operations of tillage, *is seen 
to have a beneficial influence on the productive powers of the 
soil. Whether the soil imbibes from the atmosphere anything 
besides aqueous vapour dr not, it is known that the exposure 
of the matter of tlje soil to the atmosphere, and thejcopuninut* 
ing of its parts.j9y tillage, add 4 pemane«tly to its fertility* 
Thus we learn tidom exferiei^ie the geod ^ects of tilling lands 
well.* Soils oqqp tilled arej-enderea for the. most partr more 
productive by 4he process. ^ jPeaty tuAi if suffered tc» remain 
in its viginal state, may continue to produce nothing but hqptii 
and <lie most usel(%$ plants*; but, if merely ploughed, and ex- 
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posed to the influenue of the atmosphere, it will at once tend 
to prodnee grasses of a lietter kind, and of greater variety; and, 
again, if a subsoil of coarse clay be exposed to the afanosphere, 
it is ^generally at Arst very unproductive; and<-it- is not until 
after long exposure, that it becomes productive. This is 
most remark^le in the case of clay-marl, a substance in itself 
containing the materials of a fertile soil, but which is often 
barren, until after pulverization and the influence of the at¬ 
mosphere. , 

It is, indeed, conformable to analogy, as well as to expe¬ 
rience, that soils should be improved by pulvetization and ex¬ 
posure to the atmosphere. In our examination of the consti¬ 
tuent parts of spils, we have seen 'that their fertility is in a 
great degree indicated by the proportion of minutely divided 
earthy matter which they contain. The effect of tillage, there¬ 
fore, may be reasonably supposed to promote this division, both 
hf the mechanical action of our instruments, and by exposing 
the particles of the soil to the acClon of the air. 

Another purpose sometimes promoted by tillage, and sUb- 
serwent to the amendment of the soil, is the deepening of the 
upper, stratum. 

The subsoil, i,t has been seen, is^distinguished from the soil 
properly so called, by the former containing less vegetable 
aiid'-unimal matter, and so being le^ suited to the nourish¬ 
ment of plants and in certain cases it is even found to be in- - 
jurious ?o vegetation.*' It is generally important, however, 
that there be a good depth of soil; and thus it is often expe¬ 
dient for tha effecting of a permanent improvement of the sur¬ 
face, to plough up and mix with it a portion of the subsoil, 
even though that subsoil should ih itself infertile. 

These, then, are the principal mechanicajl means^ by which 
we can improve the soil, and they will be considered in de¬ 
tail under the various heads which relftte to the operations of 
tillage'.'' 

Another mean, indeed, of'chan^ng the composition of soils, 
is incineration, commonly called paring and burning.t This 
pi*oce8s will be described as connected wi(h the operatibns of 
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tillage, and nia^ be considered as one*If the means possessed 
by us of adding to the productiveness ofisoils. 

The Mi/rf mode rrferred to of jnc'reasin^ the productive 
powers of soils,, is chansrin^r their relation with respect to mois¬ 
ture. 

In warmer countries the soil is comparatively.little injured 
by an excess of water, and more frequently suffers from the 
insufficiency of it In climates Uke that of Britain, however, 
the operation of conveying away the water which is in excess 
is an essential one, and, if neglected, the b^t-devised scheme 
of improvement may fail. The superfluous water is either 
stagnant upon the surface, or percolates b^ow it The free¬ 
ing of cultivated land from water upon the suitfaoe gives rise 
to the fdJrmation of land into ridges, by which the "water escapes 
without stagnating uppn the ground or sinking into the sub¬ 
soil below. This is an object necessarily connected with till¬ 
age, and will be described when the manner of cultivatiog 
land is treated of. 

The freeing of the soil again from .that ^perfluous water 
which is contained below the surface, forms a peculiar branch 
of agricultural improvement, and wdll be described under the 
head Draining. • • 

As draining is more required in the coldei^untries^ so Ir¬ 
rigation, or the watering of land, is less required there tlian in 
. those coimtries whefe the heat and evaporation are greater. 
Irrigation, however, is a curious apd^interesting b)gmch of 
rural economy, derived by us from very ancient times. Jnthis 
country it is chiefly employed in theSvatering of lands in g^’ass 
during the months of winter anJ spring, and Avill’be described 
when treating of the Mapa^cment of Giass-Land. 

Tlie'/rtirj of the means referred to of increasing the produc¬ 
tive powers of soils, is by changing^he relation vWth respect 
to temperature.*,* , * * * • * 

This made of adding to tile productive powers of ^otls, is 
less within oirf control than any of the o&ers. It is only by 
.slow degrees tiiat we can infprove the climate of a country. It 
is ebi^y by drainiqgf and by tBe rearing of hedges and wc«»d; 



all of these, acconlinglj, ft)rm important objects of mral eco¬ 
nomy, and will be partially treated of in this work. 

The means, then, of adding to the productive po'^ers of the 
soil,—^namely, sii{g>lying the organic and oaj^thy substances 
which may be required; altering its tekture, depth, and pro¬ 
perty, by mechanical^moans; and changing its relation with 
respect to moisture,—will all be treated of under the dilferent 
divisions of our subject; and w<e shall begin with that which 
is most closely connected with the nature and properties of 
soils,—^the nature* and properties of those snbstafices which we 
apply to the soil under the name of Manures, v 

I* 
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Ati. substances which, when mixed with the fnatter of the 
soil, tend to fertilize it, are, in common language, temfed 
Manures. 

Manures maybe composed of animal or veffetahle substances; 
or they may consist of mineral matter; or they may be derive! 
partly from mineral and partly from animal and vegetable sub¬ 
stances. They may, therefore be classed,* aepording to their 
origin, iifto— ^ 

1. Animal and Vegetable Manures. 

2. Mineral Manures. 

3. Mixed Manures. , 

In describing this class of substances, it is not my designate ' 
treat of their chemical mode of action, l^his investigation 
forms one of the most interesting parts of the chemistry of 
agricultoe; but it is not essential to that practical knowledge 
of the subject- which will suffice for the common purposes of 
the farmer. The remarksHo be made, therefore, on the mode 
of action of these bodies, will be of a gencr^ nature. • 

I. ANIMAL AND VEGETABLE MANl»ES. 

• 0 

Chemical analysis shqwsns, that,all plants, and all the pro-- 
ducts of plants, are resolvable jnto a small number of shnple 
bodies, in various states of combination. "These bodies ai’e—• 
carb'in, hydrogen, oxygen,«and, in smaller quantity, nitri^cn 
or azote. • These^form the essential constituents of all vegeta¬ 
ble substances. ,,But there.arc lijjewSe found in plants, thougji 
in* comparatively minwte quantity, «jpi*tain otlier bodies, con- 
sistiyg cBiefly of the four earths,"silica* hlumina, lime, and 
magnesia, ojT.the oxide of Iron, and, in small quantity, the 
oxid^of manganese, ^d o! th^ alkalies, soda, and potassa’, but 
chiefly the alkali Dolnssa. * 
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Now, all these bodik. or the elenaents of aU ^^ bodies, 
exist in nnunal and vegetable manuree; for these being aaimal 
and vegetable snbstancOs jjre i*esolvable into cerbonr hydrogen, 
oxygen, and nitrogen, with the intermixed eaythy and other 
bodies existing in the living plants. * 

In siipphing, therefiji'e, animat and vegetable substances to 
the soil in a deeomposing state, we, in truth, supply the same 
substances which enter into tl»e composition of the living plants. 
ThesQ substances, indexed, exist in the dead matter of the ma¬ 
nures, in states of combination ditferent from those in which 
they exist in the living vegetable ; but still they are present, 
and must be believed to supply the matter of nutrition which 
the plants in growing require. Sci-*nee ha.s made hnown to 
us the truA, that the living plants and tlie dead niantire are 
resolvable into the same elementary subijtances; but experience 
had not the less taught the husbandman in every age, that all 
animal and vegetable substances, mixed with the matter of the 
soil, tended' to fertilize it, by !V(tbrding nourishment to the 
plants which it produced. 

The simple bodies which form the substar.ue of manures 
exist in various states of combination. Now there is reason to 
believe, that, in order that the solid matters, formed by these 
simple bodies, nlay be absorbed by the roots of the growing 
plants, they must be dissolved in water. The absorbing pores 
of the roots of plants are so minute, that they are only to be 
discovered by p6werful,optical in s truments. The solid bodies, 
therefore, which find their way into these pores, may reason¬ 
ably, be supposed to be held in solution by the aqueous fluid 
which enters into-the roots of plants, and forms the sap. 
Water is apparently the medium ,by .which all the matter of 
nutrition, in whatever form, is conveyed into thp roots of 
plants, aend* without wbicli, accordingly, vegetation is never 
known< to take place. ' , 

Hol^g this opinion to'be jusf, the substances which form 
vegetable and animal manures, before they can be made avail¬ 
able as nutriment to plants, must bb rendered soluble in water. 
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Of the means which Nature emplq^ for this porpose, fer¬ 
mentation appears to he the chief. Bj^this. proicess, the ele¬ 
mentary parts of the substance fermented assume new forms 
of combinatiq^ and become fitted to supply fhe matter of nu¬ 
trition to pl&nts in that form in which it can be rcjpeived by 
the pores of the roots. The fermentative proce^ is completed 
after the substance to be used as a manure is mixed with the 
matter of the soil; but it is tommon also to cause it to under¬ 
go a certain degree of fermentation before itis mixedwitii the 
earth. This is the method of preparing this class of manures 
for use, which js employed in the practice of the farm. 

Animal matters decompose with facility^heii acted upon by 
moistura and tlie air, tiift greater proportion 6f their elemen¬ 
tary parte making their escape in A’^rious forms of gaseous 
combination, and lea'nng the earths, alkalies, and part of tiie 
carbonaceous matter, remaining. 

When this decomposition* takes place beneath tlie surface 
of the ground, those gaseous compounds, as well as the carbon, 
wjjich, when it combines witJi oxygen, assiimffs also the gaseous 
state, may be supposed to be partisilly or wholly retained in 
the earth, to aftbnl the matter of nutrition to the plants. 

Purely animal sub.stanc(,>s, therefore, which thus readily de¬ 
compose, do not absolutely require fermentation before they 
are mixed with the sqjl. Yet even in the ease of purely ani¬ 
mal substances, CM-tain* beneficial consequences may ‘result 
from subjecting them to a previous sta^ of fermentation. Thus. 
the urine of animals, when applied in its recent state to the 
soil, is not found to act so beneficlhlly'as a maniu*e,>as w^en a 
certain degree of previous fenfientation has been produced. 

And there is another purpose promoted by causirig ‘even 
purennimal matter to undergo fermentation, and this is, that, 
being mixed wititvegetable matter, il promotes th*nore speedy 
decomposition‘df vegetable fibr§, 

Vegetable fibre is, under ^eertaiiv^cumatances, a slowly de- 
contposing sifiAtance. Whgn vegetables* are green and full of 
juices, they readUy ferment; but when the stems ar^ dried, as 
in ^c case of strsi^ amj otiier litter, they decomjiosu vwith 
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slowness, and the miiing them witli animal matter hastens 
the putrefiictive fenncntation. This mixing of animal With ve¬ 
getable matter is tl\e proce^ employed for preparing the greater 
part of the dung of the farm-yard. , . 

The dung of the farm-yard is the produce of the hay, straw, 

turnips, and Qther substances used as provender or litter upon 

the farm. It is collected into one or more yards, and fresh 

litter and all other refuse being added to the mass, it gradually 

accumulates until it is carried out to the fields for use. 

« , 

" The manner of feeding cattle in their houses and ‘yards A\’ill 
be afterwards explained. It is sufficient, with relation to the 
present subject, to pbserve, that the larger cattle may either be 
fed in stalls in close houses, or in yards in which they receive 
their food. When they hre fed in close houses, tlieir dUng and 
soiled litter are carried to the heap in t^ic yard, where it gra¬ 
dually accumulates; and when tliey are fed in the yards, their 
dupg, in like manner, accumulates tliere, being in the mean 
time compressed by their treading, upon it. 

In the practied of th^ farm, to be afterwards especially de¬ 
scribed as suited to the circumstances of this country, tlie larger 
cattle of different kinds are brought home to their houses and 
respective yards before winter. Seme are kept in their stalls 
in close houses, and their dung and soiled litter nre carried out 
daily to the yards, while others receive^their food in the yards 
themselves, and thus tread upon the he&p. In this manner 
the mass, of dung accupiulates during the period of feeding, 
and at jhe proper period, in the following spring or summer, 
is carried <oat to the fields 4nd applied to the land. 

The dung of the farm-yard is thus seen to be a collection of 
animal' and vegetable substances. ^ consists of the excre¬ 
ments of the animals kept and fed upon the farm, tog^tliei' with 
the straw-or other materials used as litter, and generally of the 
refuse and olfal prodacq,d abdut the hopiestead. This mixed 
mass is collected during fhe period of feeding, whendt under¬ 
goes a certain de^ee of fermenta^ibn. When''tbodden by the 
feet qf t&e animals kept in the yards, the effect is to exclude 
the external air, and to preventShe •fermei.t^tive process from 



43 


ANIJfVL AND VKC^TAJpLE. 

proceeding with that rapidity which w^&ld take place were the 
mass not compressed. 

The principal animal substances^which are mixed with the 
ligneous Abrq gf tbe*litter, and which cause it to undergo de¬ 
composition, *are the dung and urine of the aninlals., • 

The properties of this dung, to a pertain extept, depend up¬ 
on the kind of animals and the nature of their food. 
dung of horses is easily fermented, and is more readily decom¬ 
posable, in proportion to the succulence and nutritive qualities 
of the food consumed. This also holds with respect to the 
dung of oxen.. When the animals are fed on straw and the 
dried stems of plants, the dung is less riclf^and deci^posable 
than when they are fed on turnips, oil-cake, and other nourish¬ 
ing food; and the same thing holds ^th respect to the dung 
of the hog and other £^nimals. The dung of the different feed¬ 
ing animals is mixed in greater or less proportion with their 
litter, and the greater the proportion of the animal to the ve¬ 
getable matter, the more rjadily will tlie latter ferment and 
decompose. ^ • 

The urine of the animals, again, is in itself a very rich ma¬ 
nure, and contains, in certain states of combination, all the 
elements which enter into the composition of plants? It is 
necessarily mixed with, and partly absorbe^by, the litter and 
otlicr substances in tlv.« yoi'ds, and it hastens, in a material 
degree, the fennenCation of these substances. ** 

The urine, however, is apt either tcynake its escapp by flow-, 
ing out of the yards, or to be imperfectly mingled wi^ the lit¬ 
ter. It becomes, therefore, a parf of the management of the 
farm-yard, to provide ^against either of these contingencies. 

The farm-yard should be made level at bottom, and ‘even 
paved if ^he subsoil be very loose and sandy, and the bottom 
should be sunk s&mewhat below thcasurfaee of thefgpound. As 
apportion of t^e liquid will flov^ ftnn^the stabled and fceding- 
houses, gutters of stone shduld bi^i^ade to convey the liqUfd 
from these iA8 tanks or ollver reserwirs'adjacent to d&e yards. 
The^same means are to b6 taken for conveying awd^^ any ex- 
cesa of liquid from «fcfie yards 1;hem8elves. This is not done for 
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the purpose of draining,the yards of moisture, which would be 
an error, but for the purpose of preventing any excess of liquid 
from being lost. The principal cause which produces a great 
flow of liquid from the yards, is an exces's of rain, which) fall¬ 
ing i^on jhe heap faster than it can be absorbed,' washes away 
the urine. 

Three methods may be adopted for the management of the 
liquid which is obtained from the feeding-hotises, or which 
oozes or is washed off from the mass in the y^ds. 

> 1. It may be pumped from the tank or reservoir into which 
it had flowed, convoyed back to the farm-yard, gnd spread over 
the surt^e of the^heap. In this manner, it will be imbibed 
by the litter, and tend to hasten l^he decomposition of the 
mass; or, if there be a compost heap upon the farm, the liquid 
may be spread upon it so as to be imbibed by it. 

2. It may be pumped up when convenient, and conveyed in 

bi^els to the field, and spread over the surface, a species of 
manuring which, under certain circumstances, is exceedingly 
efficacious. • ^ „ 

3. In the bottom of the tank or reservoir to vvhich the liquid 
is conveyed, may be placed absorbent earths, stems of plants, 
and other matters. These being saturated, will become very 
rich manure, and may either be carried from the tank to the 
field, arid applied to the ground, or jijjit into heaps or com¬ 
posts*)' until the period of using them'shafr arrive. 

Of thqse metlwds of g.pplying the exce.ss of liquid from feed¬ 
ing-houses and yards, the most generally applicable to the 
common practice of fal'ms'in this country, is the conveying 
of the liquid back tq the yards,' or the spreading of it over the 
surfacd of compost heaps, or other collections of absorbent sub- 
stancea In Flanders, where extreme care Ls bestowed in the 
collection and preparationtof liquid manures,‘there is a smaller 
proportion of straw ‘an<^ hay produced jnn farms, than in the 
Aixed sptem of ag 7 -icultfli;(j of Brf.tain. There is net, there¬ 
fore, so great a prbp&rtiop of lignf dus fibre to be decomposed. 
The .Flelnings, accordingly, pursue the mode of managing 
their manure, which the circunsstaitces peculiar to their*^ri- 
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culture render expedient They can alWkys ferment sufficiently 
the fibrous matter of the heap of their fiurm-yardV, and there¬ 
fore ^ey have always a spare suppjiy of liquid in a separate 
state. But^ii» this country, where we aim at producing a 
large quantity of hay find the cereal grasses, we require ifearly 
all the liquid of the feeding animals tq moisten, and ferment 
the general mass of the farm-yard. 

When the animals oi tlie farm are fed on tolerably rich and 
succulent food, and where the propor^on of straw is liot too 
large, there fs no difficulty in fermenting thfi mass of the farm¬ 
yard to the degree required ; but when the quantity of straw 
is very large in prqmrtion to the more moist and succulent food 
consumed, as sometimes «ccurs in the case of clay-land farms 
in certSin districts, then there may fie considerabje difficulty 
in getting the straw sufficiently fermented and decomposed for 
use. This may arise from thg want of moisture, as well as from 
a deficiency of animal matter; and as we may not at the time 
have a power of supplying 4he latter, we must endeavour to 
ktflsp the heap moist by soaking it, in-tiie absence of rain, with 
water. But the permanent remedy for this evil is to increase 
the quantity <»f such nourishing food as the farm will produce, 
—^namely, cabbages, taroS, clovers, and other succul^t and 
nutritive plants. 

Sometimes, even thei'e is no extraordinary exgpss of 
dry litter, the fermentation of tlie heap in the jard, after pro¬ 
ceeding to a certain degree, suddeulyustops, by which the mar 
nure is much injured. _ This ai’ises^frora the w-ant of moisture; 
and wheu it happens it is ofteq very difficidt to rendw the fer¬ 
mentation. The bes{ remedy is to turn*over the heap, ,soak 
it witli water, and mix it with horse-dung, or any animal oflhl 
that can he ubtajned. 

With these ivsceptions, the imnal^ement of th|*farm-yard is 
not attended with any difficulty. W^e»have seen that the m^ 
consistsbf a^cpllection of^ttie excrtjmenjs'qf the animals kept 
upon the farm, of the straw? and othfer substances employed for 
litteg, and generally of any refuse or offal produced at the 
hoiflestead ; and ftiat tlfis inixed substance is. accumulated 
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chiefly during the moiiths of winter, undeigoing during this 
period a certain degree of fermentation and decomposition in 
the yards where it lies. . 

The substance thus collected and partially fermented, is to 
be applied to* the grotmds during the nfonths of spring, sum¬ 
mer, or autumn, immediately following the winter in which it 
has been prepared. It should be always applied as soon after 
it is .prepared as possible, there, being a waste either in retain¬ 
ing it too long, or in causing it to undergo a greater degree of 
fermentation than''is requu’ed. * 

In the process of the putrefactive fermentation, the elements 
of the body fermented, in assuming their new forms of combi¬ 
nation, partly make their escape in the gaseous state: In the 
femientatipn of manures, the decomposition may proceed so far 
that the great mass of the substance slvill be exlialed, leaving 
behind only the earthy and alkaline, and a portion of the car¬ 
bonaceous, matter of which it was composed. In the treatment 
of this class of substances, therefoir, the putrefactive fermenta¬ 
tion should neither be continued longer, nor caiTicd to a greater 
degree than is necessary for the pnrjioses intended. 

In practiee, our purpose is to produce certain kinds of crops; 
and ceitain kinds of plants, it is found, require a greater ac¬ 
tion of manures ai\)articular stages of tlicir growth than others. 
Thu^ the turnip, the carrot, and the btet, which are sown, as 
will afterwards be seen, in the eaily part of summer, require 
that the manure'^applie^- sl‘all be in such a state of decomposi¬ 
tion as to act upon and nourish them in the first stages of tlieir 
growth; &nd if this be not so,^ the crop may entirely fail. In 
these, and similar cases, accordingly, a complete preparation 
of tlie farm-yard dung is an essential point of practice. 

Certain plants, again, do not require the same state of de¬ 
composition of the dpng. '‘Thus the potato requires less in the 
first sttfges o^ its growth than'the Lurnip, and -hence it is n6t 
necessary to subject ^he mdaure to be applied to the %ame de¬ 
gree of fermentation. 

In some cases, too, as in the process of the summer fqllow, 
to be afterwards descriheiL the maifnre isWxerl witli thtfiioil 
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some time before the seeds of the pladts to be cultivated are 
sown. In such a case the manure undergoes tiie necessary 
fermentatien in the soil itself, and ,docs not require that pre¬ 
vious* preparation wllich, in the case of the turnip and some 
other plants,*is requiftsd. 

But Avhile no necessity exists for. fermenting .the matter of 
the fann-yard beyond the degree requisite for the special pur¬ 
pose intended, it is always a ppint of good practice to ferment 
it to that degree. In order to know when dung Js suffimently 
fermented'fof the particular use required, a Very little praetied 
and observation will suffice. ^Vhen it is fully fermented, the 
long stems of straw which formerly matteU it together, are in 
such a state of decomposition, that the parts can be readily 
sepiurated by a fork. It is not necessary in any casp that it be 
in that extreme state/)f decay in which we often see it used 
by gardeners, and when it cim be cut by a spade like soft earth. 
Whenever farm-yard dung has been fermented to this degree, 
it has been kept beyond 1 ihe 4 )ropcr time, and the management 
has been bad. 

The mass, we have seen, is collected chiefly duringthe months 
of winter, and will always be ready to be applied to the ground 
in the spring, summer, oi* autumn immediately ensuing; and 
there is no case in which it is advisable to Seep it beyond the 
year in which it has b&en collected. „ 

A common and convenient practice is, to carry it out from 
the yards where it has been collected *o the fleld where it is to 
be used, and there to pile it up in one or more large heaps, 
so that 4 may undergo the further decomposition* reqwed, 
before being applied tH the land. Doubtless there is a certain 
waste of the volatile matter of the dung by this process, but it 
is frequeijtly convenient in practice that the dung be thus car¬ 
ried to the fielj^where it is to beusftl, so as to economize time 
at the season of more«etive labour.^ • 

lYbenf accordingly, after* tlie dead of ^hter, as towards the 
end of Dece^ipber, and during liprd frosts and snows^ the men 
and yorking cattle uj)on the farm cannot be otherwise em- 
plo,^d, we may begin to c&rry out the dung to the fields \^ere 
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it is to be used. It is barried out in the carriages of the farm, 
into which ifis lifted by large forks to be afterwards described. 
This partial carrying out pf the dung from the yards proceeds 
when occasion offers, or when the state of the w/^ather prevents 
the other,, labours of the farm from being carried on. And 
when the feeding caMle ore finally removed from the houses 
and yards, and turned oiit to pasture, which, in the north of 
England, is generally by the middle of May, the whole re¬ 
maining dung may either be carried to the fields, or remain 
in the yards till required for use. * 

The dung, as it is carried out to tlie fields, 4s to be laid in 
the large heaps, which may be about four and a half or five 
feet high, and of such other dimensions as may be convenient. 
When the dung is placed in these heaps, it is in a sthte very 
favourable to further fermentation ; fw it is to be observed, 
that in all cases the turning over pf the dung, so as to give ac¬ 
cess to the air, causes an increase of fermentation, and this is 
the method adopted by farmere a«d gardeners when they wish 
to give a greater degree of fermentation to any heap. Shotdd 
the dung in these large heaps not ferment tothedegree required, 
they are to be turned over, and formed into new heaps, the 
upper \)art being placed below, and what was before below at 
the top., By this*^means the fermentative process will be re¬ 
newed; and should this turning notbefofind sufficient, the heaps 
must be again turned over, so that they may be brought to the 
degree ofdecompositio&required. The large heaps of this kind 
should not be placed in a very exposed situation, so as to be too 
much, acted upon by winds; and it is a good precavtion, and 
a necessary one in very warm countries, to face up the sides 
with a little earth or turf, and to /strew some cartli upon the 
top, so as to prevent the escape of decomposing matter. When 
it is wished‘to hasten the^utrefactive process in these heaps, 
it* is better that they be not compressed iby the<carriages going 
upon thpm to unloa^; bfct where there is no^ pecliliarc ne¬ 
cessity for hastening the puj,refitctive process, the carriages 
and beasts of draught can go upon Ae heap withoyt in- 
juryf When peculiar care is requited, as'when the dunj/'has 
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been imperteetly fermented in the yar^s, it should be spread 
over the heap in layers, so that one layer may undergo a slight 
fermentation, before* it is compressfed by that which is to be 
placed abovedtl , 

The mass may be also turned over in the yards where it 
lies, and allowed to ferment before it is carried out to tlje 
lields for use. In this case the workmen begin at one side of 
the heap, and witli large forks’turn it over, laying that wWh 
was before, uppermost underneath, so as*that^the 'ifrhole may be. 
reversed. If after this process of turning, no treading of cat¬ 
tle is allowed, the fermentation of the mase will proceed with 
’ rajndity, and then tlie w'hole may be carrieti out at once from 
the yarij^to the fields for use. This method will not only in 
certain cases be the most convenient, but will save some of 
that wa.ste of the volUtile matter of the heap, which takes 
place under the other systeirf. 

tVliere the dung produced is very rich and well decomposed, 
its where cattle Imve been feeding in stalls owjuicy and nutri¬ 
tive food, it may not appear to require this turning over to fit 
it for use; yet even in such aciise it is generally beneficial that 
it be turned over-at least gnee before being used, the^effect 
being to ferment the mass not only sufiicicntl^but equally, and 
to mix its difierent parjs together. It may be observed also, 
that when the mass, of fegetable and animal substanc% is 
’thrown into a common yard, some care^should«be bestowed in 
spreading it ecjually, so that one part of the yard may^not be 
filled with rich dung, ahd another*with poor. Tha dung of 
horses, for’example, is »iore susceptible of ^uick fermentation 
than that of oxen. When the stable, therefore, opens u^oh a 
common jamd, the horse-dung should not be suffered to accu¬ 
mulate in, a mass about tlic stable, bq^ spread abroSd upon tbe 
general heap. 

Farm-y§rd dung is chiefly appl},e!fl to soil by being 
sprcaH upon th« land when,in tillage, ^hd' covered l)y the 
plough. The’periods at which this is done, and the banner 
of dojjjfg it, will be afterwards pointed out. By being covered 

by the earth, the dung soon ]iasses through its coturse of fer- 
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and becomes decomposed, and mixed with the mat¬ 
ter of the soiL 

This valuable substance must be economised in the manner 
of applying it. The soil must be kept p rich'a!^ the means at 
the farmer’s command will allow ; but it is an error in prac¬ 
tice to saturate it at one "time with manures, and to withheld 
them at another. They oxight rather to be applied in limited 
quantity and frequently, so as' to maintain a imiform or in- 
jcreasmg fertility in the soil. ^ ^ 

The produce of the farm-yard will necessarily afford the 
chief part of the manure consumed upon tarras which do not 
possess extraneous sources of supply. But besides the pro¬ 
duce of the farm-yard, .there are certain vegetable and animal 
substance^ which in their separate states may l)e applied to the 
manuring of land. An example of the ^pjdication of vegetable 
substances in this state, is, wdien certain plants are allowed tp 
come into flower, and are then ploughed down in their green 
state, and mixe^ ■with the mattef of the soil. This is a prac¬ 
tice derived from very ancient times, and is yet followeiJ in 
Italy, and other parts of Europe. 

Vegetable matter, when thus covered by the soil in its green 
and succulent i+ate, readily undergoes decomposition, and 
forms h very enriching su])stance. TJie practice, however, 
is chiefly suited to tlie warmer countrieK where vegetation is 
rapid. In colder coimtries, w'here we are able to raise green' 
food of any kind, it is*befter that we a]tply it in the first place 
to the feeding of animals/ for then it not only yields manure, 
buF performs the no less important purpose! of affording food. 

When, how'over, the j)ractice is for any reason adojited, the 
period at which the plants may**be i>loughed down is when 
they hare come into flower, for then they sontain 'Ihc largest 
quantity oflreadily soluble matter, and have Vhe least exhaust¬ 
ed the nutrient rabstanoe of the soil. The'plautg employed 
for this purpose 'bj^the^ancients^were chieflyttlie leguminous, 
as the Lupine, which is still \ised ki Italy further same purpose. 
Buckwheat is also employed, and appeal;; to be the plant best 
suited fem the practice in northern countries, for it is easily 
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cultivated, and soon arrives at the necessary i^sturity. ".For 
the same reason. Sparry has also been cultivated, but its pro¬ 
ducer is too small to tender it well Suited to the purpose; nay, 
the clovers Wa^e bee^ thus employed at the suggestion of spe¬ 
culative writers even in England, and thus the error has been 
committed of employing a valuable artible as a manure, which 
might have been employed in the first place in supporting the 
animals of the farm. * 

. The leaver of trees also form a vegbtablp mdnure, ^ougb 
not a good one; for although leaves enrich, to a certain de¬ 
gree, tlie surface upon which they fall and decay, they will 
rarely repay the expense^of collecting them expressly for ma¬ 
nuring ^nd. When the leaves of tress have fallen, their more 
soluble parts have been lost, and there remains littld more than 
ligneous fib^e with a i*n)portion of siliceous earth. 

The roots of plants disengaged from tha soil in the process , 
of tilling and cleaning it, are also em{Hlby«4' as a vegetable 
maniue. Some of these, however, as the’oeuch-grass, being 
very vivacious^ would readily spring again; and therefore it is 
necessary that their vegetative powers be destroyed, which 
may be done by mixing tj^rem with lime, and forming «n this 
way a compost. Many farmers, however, to save time, or to 
prevent the risk of thg plants springing again, bui'n them in 
little heaps uj)Oii the gidUnd at the time of theh-'being cflllect- 
ed, and spread the ashes upon the surface. Xlus may^be some- , 
times convenient, but the effect is, that the principal nutritive 
part of the plant is dissipated, and ndthing left buj; the car¬ 
bonaceous, earthy, and other idatter. , 

But tlie principal vegetable substances employed as manure 
in their separate state, are*rape-cake, oil-cake, malt-dust, sea- 
M'eed, peat or tftrf in a decom|K>si:ig state, and the ashes of 
sqveral plants.** ^ 

Rape-^ke is the husk and refuse flf the geed of the rape, af¬ 
ter file oil has iiecn expressed. It i:^ redhead to a coarse pow¬ 
der, and in Ihis state it is scattered upon the surface dhd light¬ 
ly cj^ered, when attrjictsi moisture, and readily doeom- 
pofees. _ It is sometimes strewed upon young clovers, or it is 
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sown with turnips and similar plants at the same time with 
the seeds, or it is spread upon the tilled sm^Face of any land 
before the seeds are sown.' The quantitythat may be aj»plied 
is 10 nr 12 cwt. to the acre, and sometimes a sdialler quantity 
is used. As it readily attracts moistime and is decomposed, 
it should be kept dry, ‘and used in its recent state. It is bet¬ 
ter suited to land which is clayey and somewhat moist, than to 
that which is very dry and light; 

<. With the Flemings this substance is a favourite manure, and 
they use also for the same puiqmse the refuse of the poppy-seed 
after the oil has been expressed from it. They apply these 
substances in larger quantity-than is practised in Kngland. 
They dissolve also the rape-cake in urine, and thu§ form a 
manure of the richest kind. 

Oil-cake is a similar substance, being the produce of the 
seed of the flax after the expression of the oil. It forms like¬ 
wise a very rich manure, but it is too valuable to be much used 
for that purpose. ’ It is employed, as we shall afterwards sec, 
for the feeding of animals. In North America the seeds of 
the cotton plant have been recently a]>plied to the manuring of 
land, and found to be amongst the mu.st fertilizing of this class 
of substances. a 

Malt-dust is used for feeding, but it is employed also a.s a 
manure. It consists of the radicle of"!!!!* set;d rubbed from the 
grain after malting. It is employed at the rate of from 40 to 
60 bushels to the acre. 

Sea-weed, consisting'of different species of Fiicus luid other 
marine plants, is greatly used' uj»on the sea-coasts of (ircat 
.Britain and Ireland as a manure. It is very transient in its 
effects, but it is nevertheless of much value in situations where 
it can be'obtained. Theunost convenient m&tliod of using it, 
iS" to convey‘' it directly to the land, and ap])Vy it fresh as a 
top-dressing to the rgrowihg crops.' If left in a heap by itself, 
its more soluble par^Es are exhaled',' and a diy*ftbrous matter 
alone reihain.s. ‘ If it is not applied, therefore, m its recent 
state, it should be formed into rf compost with dung, or >^,'th a 
mixture of dung and euilh. 
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It is more valuable for light and dry soils, and of less com* 
parative value for the stiffer clays; and hence, when a farm 
has «ccess to it, it* is better to fll)ply the • sea-weed to the 
lighter, andatfie dung to the stiffer, soils upon the farm^ 
Searweed may be also burned, and its ashes applied to the 
soil. In this way it is largely use^ iA Jersey *and the other 
islands of the Channel. 

Peat is a substance which* may be used as a manure, but 
unless freed of its peculiar principles it m^y remain for year^ 
exposed to water and air without undergoing decomposition, 
in which statc*it can afford no nourishment to plants. Pure 
peat, therefore, should be made to undergo decomposition be¬ 
fore it.^8 applied to the soil. This may be done by long 
exposure to the air, or by mixing it with quicklime, which 
decomposes its wood^ fibre, and forms a kind of compost, 
which, however, is not greatly valued. ^ 

The woody fibre of peat may be better decomposed by mix¬ 
ing it with dung or any anidial matter. Fowthis purpose, the 
peat may be carried directly to the farm-yard, and spread upon 
the heap of dung, so sis to be mixed equally with it. This {S 
the most csisy method of decomposing peat; but care is to be 
taken not to supply it in .so large a quantify to injure the 
quality of the manure. Peat may be decomposed,* too, by 
mixing it in alternate Isiyers with fresh dung in a fermenting 
state, the peat being fii’st partially freed o^ its moisture by ^ 
being for some time exposed to the air. The quantity of dung 
.should be nearly equal to that of the peat; and when \he fer- 
nientatioif has arrived, at the degree of blood-heat, the mass 
should be turned over and formed into another heap;'and 
this should in like manner be turned before being used. This 
species of compest, however, oftei^ disappoints expectation, 
perhaps from tlift peat still retaining some princijdes unfavous- 
able to vegetation. * , • 

The ashes wood, and.all vegetablessf may be used as ma¬ 
nure ; but the effects of tjiesc are for the most part»not very 
greate By burning; the plantg, the carbonaceous and alkaline 
m.-itfer indeed re'ipains, but the other enriching parts of the 
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substance are expelled.' In Holland and the Low Countri^, 
the ashes of peat are extensively employed; but the peculiar 
value of these ashes appea'ts to be derived from mineral im¬ 
pregnation. The most valued of then^ are tdlten from the 
low marshes of Holland, which are covered daring the winter 
season with b'rackish Svatcr, and they are accordingly much 
impregnated with saline matter. They are sown upon the 
surface of growing crops of diffcront kinds; but they are 
found of peculiar ffficKcy in promoting the gron;th trf clover, 
upon the leaves of which they are sti'ewed. They are carried 
far into the interior for this purpose. Some ashes, too, in 
England possess similar properties : but from the effects being 
evidently due to the saline matters with which they are mixed, 
they are rAther to be regarded as mineral than as vegetable 
manures. 

Of animal substances employed as manures, mention has 
been made of dung and urine. The first is generally mixed 
with ligneous fibre, and so in the common practice of this 
country is the latter, though urine, it has been said, may be 
applied in its separate state. Taking into account, however, 
the ganeral economy of stock and the farm-yard in this coun¬ 
try, it is not perhaps expedient that we should adopt the 
practied to any great extent: yet when^any liquid manure, the 
exetSs of the cow-houses and stable, is obtained, it may be 
conveniently applied to grass land which is to be cut for liay 
or green forage. 

Of ex^rementitious’anirnal matter, applied in its unmixed 
state, one of the most useful *is night.,soil, a suhstdncu M'hich 
is very liable to decompose. It abounds in matters composed 
of carbon, hydrogen, oxygen, and nitrogen, and whether re¬ 
cent or fermented, supplies abundantly the food of plants. In 
Flanders and all parts of the Low Countries, the attention paid 
to night-soil as a manure is very ^reat, and ii is cnjployed in 
different states of fofmeirtatlon according to tl)ie>crops to Which 
it is to be applied. < 

The disagreeable odour of this substanpe may be destroyed 
by mixing.it with quicklime. When it ii^ exposed to tliie at- 
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mospher#, and the layers are strewed* over with .lime, it soon 
dries, and in this state is easily pulverized. It then forms one 
of th>t vaRiable class of manures which may. be deposited in 
the ground a| the same time with the seed.* 

Of excrementitious animal matter, too, the dung of birds W 
a powerful manure, though usually obtained in quantities too 
small to render it an object of much importance. The most 
generally employed is that of pigeons and domestic fowls. It 
should be spread upon the surface of land in tillage, and sMghtly 
covered. It may be reduced also to powdfer, and applied in* 
this state in different ways. ^ 

Besides the dung of animals, their desh'an^ intestines are 
sometimes used for manhres. These substances undergo a 
rapid decomposition when in contact with the air, and should 
therefore be covered hy the .soil before their particles have 
been lost by evaporation ; os they may be mixed with earthy 
substances and formed into a compost. This last is generaSy 
the preferable practice wiHi regaid to th^m, because they 
thus act in fertilizing a large quantity of matter wth which 
they are mixed. The refuse of the shambles furnishes the 
largest supply of this kind of manure, and it is always highly 
valuable where it can be*obtained. When animals die from 
accident or disease, they should never be left exposed^ but be 
covered with earth, winch they will soon impregnate wUIlsoIu- 
ble matter. The ilisagreeablo ofilnvia of such .substances may 
be le.ssened or removed by a. mixture 8f quiciclime. • 

Fi.sh forms a very i)pwerful niaiyire.. It may sometimes be 
procured fn considerable <piantky in the neighlK)urho*od of fish¬ 
ing shititius. It is generally be.st to mix *t with earth,iq the 
form of a compost. Somrtiincs herring.s have been obtained 
in such quantity that they have been used in this planner, and 
sometimes freslr-water fishes in ^jie ^lallows of fe^jny countries 
are obtained iif sufticiSnt quantity to^be so employed ; mid no¬ 
thing can exqqpd the richpess of tfiis kii^'of manure» 

Blubber may be employed very beneficially as a m|nure; it 

• Agrirultural Chefniot^, by Sir Hnmplirey Davj'. 
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should always he mixed with earthy or peaty matter, and form¬ 
ed into a compost. 

The refuse of the various manufactnrijis in which skin, wool, 
and other animal substances arc used, forms mKiyme of vimiuiis 
quality, according to the substances employed, and the nature 
of the manufacture; auch are the refuse of the currier, the offal 
of the gluemakei*, and various others unnecessary to be parti¬ 
cularized. 

A t ery important animal manure is bones. These are now 
used in large quantities in certain districts of this country. 
They had been lo^g used in the neighbourh'ood of London, 
after having been' broken down and boiled for grease. But 
since their more general extensiitn 'ns a mantu'e, they are ap¬ 
plied in their raw state, and form an article of considerable 
importation from other countries. The bones are gi’ound, or 
rather they ai'e bruised, and reduced to a coarse powder, by 
being passed between cylinders of a peculiar construction. 
Bone-mills for tl^is purpose, driven by horse-power, steam, or 
water, are now in comtnon use in England and Scotland. 

Bone is composed of earthy salts, chiefly phosphate of lime, 
with gome carbonate of lime and phosphate of magnesia, and 
about one-half of ^animal matter. Hut there is reason to infer, 
that it is owing to the phos[>hate of lime, that this substance 
owesdts peculiai" ]>roperties as a manm'c. 

Bones may be applied in several ways to the ground. They 
may be spread upon it'ey che hand, or by machines construct¬ 
ed for the purpose, or by apparatus attached to certain sowing- 
machines. When deposited afc the same time with die sceils, 
in the manner to be afterwards explained, the quantity may 
be 2 quarters to the acre. * 

Bones,may be also formed into coinpostsi with dirths, and 
thus alloAved to ferment in tlvJ heap. When ^^laced in a ma.s.s 
by themselves, they speedily fenngnt; find it & the opinion of 
many, ftiat they are euperior as a manure whepjthey have, un¬ 
dergone previous fermentation. This may be supposed to be 
b(>cBuse they are then in a decojnposing,s^te, and so fitted to 
ai't more immediatidy iii>on the jilants. B'd when they fire 
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rc-diicod by gi’inding to a coarse powder, which, they always 
should be, there is no necessity for subjecting them to any 
othcr/onndntation than that which* thev will undergo in the 
soil itself. ^ 

Bones are less beneficial when applied to clay lands than to 
lighter soils, and in wet seasons thah in dry. Although the 
•luantity of the material employed is very small, it is not quick¬ 
ly exhausted, but extends its influence to future seasons.* For 
the production of a single crop, an inorcase beyond a ebrtain^ 
quantity is not found to bo attended with any benefit; so that 
a small quantity is frequently seen to be .applied with equal 
advantage as a large. * . 

ITorn is a substance of “similar progerties, and equally effi¬ 
cient as a manure ; but it is obtained in very limited quantity, 
and its general importifuce is therefore greatly inferior to that 
of bones. • 

Hair and feathers arc similar in their composition to horn, 
bnt they are of little iinportifnec, from the liittited quantity in 
winch they can bo obtained. They av§ also slowly decompos¬ 
able. rhey are of the chiss of manures which may be applied 
to trees, which require a slow and not a rapid action. * 
Woollen substances are also of the same chemical composi¬ 
tion as those that have been last mentioned. They Only be¬ 
come soluble, however, after a considerable time. Nevertlipless, 
' woollen rags fitrm a good and lasting manure^ They are to be 
cut in small ])ioees, and then spread i5>on the surface of the 
ground and covered. They are used in the hop distiacts for 
the mamning of that plant. TJ)e Genoese pick up with care 
in the s(»uth <if Franco all remains of wooflen stuff, that they 
may cause them to rot at the foot of their olive-trees. In like 
manner, it* countries where the silk manufacturas ^xist, the 
inhabitants revive the mulberry and other plants by spi^ading 
at their roots tlfe renufins of.the silk.«vorm. 

Bwt it IS ny^ necessary to specify all the substance^ which 
can be employed as manures. The law is of genetalaapplica- 
tion, that all animaI,U 2 id veget^ible substances can bo used,for 
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this purpose; and the province of the farmer therefore is sedu¬ 
lously to collect every substance of this nature which comes 
within his reach, and if it* does not admit of beneficial applica¬ 
tion in its separate state, to form it into a conippst, or mingle 
it with the general mass collected in the farm-yard. 

Sometimes animal <malinre is made to be supplied by keep¬ 
ing animals for a time on the same piece of ground, that their 
excrementitious matter may fail upon or be absorbed by the 
soil. ‘ This gives rise to the practice of folding, which consists 
in penning flocks of slieep, chiefly during the night, on a small 
space of ground. .The pens are from time to -time shifted, so 
that, in the course of the season, a considerable ejuantity of 
ground is successively manured. The practice is carried to a 
most injurious extent in some of the southern counties in I'mg- 
land, where the .sheep are driven to "the fallow-ground, and 
penned upon it for the purpose of manuring it. The animals 
abe even made to travel a consideral)!c distance to the fold; 
and certain bregds are valued ffer their power to stand this 
rude treatment, ^ 

Where such a system prevails, w'e may rest assured that the 
farmers are ignorant of the art of colleetiiig and preparing 
manures. It is die wasteful manner of ajiplying manures, by 
spreadmg them on the surface of grass land, which prevails 
over-the greater part of England, tjia't produces in any case 
the want of this substance. Under a system of good husband¬ 
ry, it is in all cases jiratticable so to adapt the manner of 
cultivation to the nature cf the soil and other circumstances, 
that the farm shall possess the means of niaiutaini.ig its own 
fertility by the creation of manures. And the facility in doing 
so is increased in an almost unlimited degree, when extraneous 
manures, can be obtained^ as mus-t every where be tke case in a 
sicb and clesely inhabited qpuntry. No nc«essity can exist, 
therefore, in any one cultivated pistridt of tlfls kingdom, for 
such a practice as tie fokfing of sheep on ara^ije land, merely 
for the purpose of manuring it. 

|n many parts of the Continent, indpe,d, from the want of 
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enclosures, and the danger from wolves,* the sheep are necessa¬ 
rily penned during the night. In other parts, where the chief 
attention is*dirccted to the wool, and the animals are defend¬ 
ed from the >A^itther in houses and sheds, a considerable quan¬ 
tity of manure is obtained from sheep. But in England, tliere 
is no want of enclosures, nor hazard* frem wild nnimals, and 
the feeder never finds it for his interest to sacrifice the fattening 
qualities of the animal for the wool it produces; and, therefore, 
in all cases, the sheep ought to be sufiPeEcd to pasture at iarge, 
and undisturbed, Tlie exceptions are wher^ they arc penned 
on turnips and Similar crops, for the purpose of consuming the 
plants upon the ground. Here, indeed, the^ sheep manure the 
soil in an* important manner ; but this, is not the purpose of 
penning, but a consequence of it. 

II. MINERAL MAXfRES. 

The mineral substances w'Hich are employed as manures may 
be suppo.sed to exert two modes of actibn. 

1. They may act upon the soil by improving its texture, or 
by rendering soluble the parts of it which are insoluble ;,or by 
otherwise fitting it to promote the growth of ])lants. 

2. They may act immediately upon the plant itself, by being 

received into its substance. •• 

The manner in which this action takc-s jilace upon the 
organs of tlie })lant may elude ora- obseKation ; but tflLs much 
may be admitted, that certain eai’tfis, oxides, and alkHlies, or 
eartli.s, oxfiles, and alksdies, comhined with acids, pass into’the 
substance of the plant, ab.sorbed, it may be, in part, from the 
atmosphere, but chiefly, aSmg with the aciueous portion of 
the sap. ffom the earth in wdiich tlvB roots are fixed. Some 
substances takefi up in this latter mode, arc kniwvn to act 
poisons, while others exercisp a beneficial action on the plant. 

cannot generally distinguish when mi mineral sttbstance 
acts upon the plant, through the medium of a change in the 
soil, OT when it acts.directly upon the plant itself. All tha| we 
truly know is, tliRt,certain earthy and alkaline bodies, or their 
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saline combinations, applic«l to the soil< promote the growth of 
plants, and so, in the language of fanners, are mannres. 

Of all the mineral snbstjmoes known to us, lime is that 
which perforjns the most imjmrtant part in impfoving the soil 
and prrunotinff the growth of vegetabh's. Lime is tbiiml in 
nearly all soils that ace e'apable of sustaining vegetation, and, 
in combination with difterent aculs, in nearly all vegetable sub¬ 
stances. 

^ Lime, sts employed -in agricnlture and the arts, is derived 
from three distinct series or onlers of rocks. 

1. From the ro<,*ks oi' the priniarv .series. 'Thc.se are very 
compact and cryst'alline. They afford the finest of our mar¬ 
bles, and yield a pure Ijme. 

2. From the lower secondary or transition rocks? These, 

like the last, are hard and crjrtallinc, &nil yield a lime of good 
quality. • 

3. From the carboniferous rocks, or tliose of the middle se¬ 
condary order, rlt is from this ‘Source that the largest sup¬ 
plies of the mineral are dcrivc<l. Of tliLs scries is the nniiin- 
tain-limestone, which is the most familiar to its. and the mo.<t 
genesally employed in agriculture and the arts. 

4. From the qnper secondary ro<-ks. In this series is the 
magnesian limestone, wdiieh, from its |)(jsse.ssing peculiar pro¬ 
perties, to be afterwards adverted ^o, is termed hot-lime, by 
agriculturists. , 

Of the same order of rficks, too, namely, the upper second¬ 
ary, are fhe lias and oolite-, which are found in some parts of . 
England, and the lime of wliich is eipployed for Agricultural 
jturposes. 

The last of the series of the u^»per secondary rocks is the 
chalk, wbieh is found ahpndantly in the south-east bounties of 
Englsgid, and in France, extending eastward through the cen¬ 
tral parts of Europe. * 

Limestone, from tSrhatever serie.s of rocks derived, when sub¬ 
mitted to the action of heat, loses the carbonic acid with which 
it was united, becomes a substance of an a«.Tid nature, absorbs 
water with an evolution of heat, and, by this union, forms what 
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is teriued a hydrate, lu absorbing water, it erumblos down 
by degrees, while at the same time it be^ns to imbibe carbo¬ 
nic acid from the atmc«i)here. In absorbing cai'bonic acid, the 
water of the Uj'flrate i| expelled, the carbonic acid taking its 
place. In this manner tlie lime recovers tlie principles which 
it had lost by calcination. It becomes*agj«n a carbonate, witli- 
tmt, however, having recovered its hardness and external cha¬ 
racters. In j»ropf»rtion as its I'cdonipositioii talics place, it loses 
the i)ropci’ties jvhich it had acijuired bycalcination, cejiscs to 
be acrid and caustic, and its solubility in Avater is diminished. 

Lime is aj>plic*l t<» the ground either in a state of hydrate, 

*tliat is, immediatelv after being slacked, an3 when it still re- 

• *' • , 

tiiins its caustic projierties; or in the state of carbonate, that 
is. after it has again absorbed carbonic acid from the ^lirrouud- 
ing medium ami bccoiiu? mild. 

When the design is to supply calcareous matter to a soil in 
which it is deficient, it often appears to be unimportant whe- 
therjt is applied as a carbonate or a li\drat#i In the latter 
stall', however, it is more perfectly divided, and may be .spread 
more equally uiion the suidace, and better mingled Avith the 
soil; and further, in its caustic state, it produces effects Aidiich 
it cither does not jirinluce in its mild state,^or which it jiro- 
diiccs in a less ilegree. * 

Lime, in its caustic statfl, is observed to exorcise a ]»oav^u 1 
action in decomposing the ligneous jiaitj^of plants. The same 
effect is indeed [iroduced by the action of mild lime, but in a 
less ])ercc]ttible degree.-.- • * . 

Caustic lime, Avhile it dis.solves\egetableliJ[)re, and renders it 
soluble, has idso the iirojierty of forming compounds of a i?oa‘py 
natiu’o Avith the soluble jmrtuui of vegetable and animal sub¬ 
stances, Avhich confi>uunds are not dissolved till aftl'r « consi- 
dcry,blc time. 

(/austic Jjmc thus performs *avo fui^'fions apjiarently ojiposed 
to cacR other, ‘li decomposes the inert;vepfbtable matter of the 
soil, and then*forms compoiAids which are not themselfes rea¬ 
dily sqjuble. 
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growing. This practice, liowever, though sunietiines conve¬ 
nient, is rarely to be imitated. 

4. It may be, and is most frequently, applied during the 
season in.,wlwch the land is in fallow,fOr in preparation for 
what are termed fallow crops. The manner of applying it in 
tliese cases will be af^ervvards cxjdaiued. 

5. It may be mixed with cjirthy matter, particularly with 
that containing vegetable reniains; in this case it forms a 

. compost. ‘ ’ 

The quantity of lime applied to soils is very various, and is 
dependent upon the nature of the soils, the cliiiiate, and other 
circumstances. • In warmer countries, a smaller quantity need 
be u.sed tbau in those which are cold and humid. 

The stiff clays for the most part require a larger proportion 
of it than the lighter soils ; and in the dsise of such soils as con¬ 
tain much undecomijosed vegetable matter, 8is peat, a quantity 
should be applied sufficient to decompose effectually the inert 
fibre. •> 

In the north of England and south of Scotland, a moderate 
application of lime for the lighter soils is lield to be 120 bushels 
heaped measure, and a medium dose for .soils of different kinds 
about 130 busliels, though a much hirger quantity than this is 
frequeu'tly applied in certain clay-land (listricts. I speak here 
of nb'wly-calcined limestone; for wh(*n it hits imbibed moisture 
and become a hydrate, it swells out to about two times its for¬ 
mer bulk. 

The periods at which d0.ses of lime should be repeated, dif¬ 
fer according to thp quantity applied and the manner of using 
it. ’Ih cases where the large ai)plicatlons ju.st .spoken of are 
made, an effectual liming need not occur in less than fourteen 
or fifteen years. 

• But. in other cases, lime is(api>licd ii^ smalfcr quantity, apd 
more frequently, and thqjre is nothing opposed tq a sound 
theory in this practiHe. .Nay, there is reason infer that a 
more fr^ijuent application of lime,^nd in small4i* quantity, is 
the*most advantageous method of tysingMf*. ^ 

I'he application of lime calls into )»owerfnl action the nutri- 
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trient principles of the soil; and.hence,lfland be severely crop¬ 
ped after lime has been used, it is reduced to a greater state 
of stejility l;han if the stimulant had-not been applied. Lime, 
theretbre, calprflated as it is to produce the bestjeffocts ia^ fer¬ 
tilizing a soil, is frequently made the means, in the hands of 
an injudicious farmer, to injure it. Thi^ is espebially observ¬ 
able in the case of light soils of an inferior kind. These are 
frequently so injured by injudicious cropping after the appli¬ 
cation of lime, that they ai’c reduced to-a state of the gi’batcst 
barrenness. When soils are brought to ‘this condition by 
scourging crops; they cannot be restored to fertility by a sub- 
I sequent application of lime. So far from tfiis,.the future dose 
generally*rcnders them nfore barren j,han before. The only 
good remedies are the application of vegetable and animal 
manures, and rest in gsass. 

But although the stimulating properties of lime may be 
abused, it is an instrument of production of the highest import¬ 
ance in the hands of the skitful farmer. (l#i land impi’oved 
and cultivated for the first time, it cxSrciscs a very powerful 
influence, and it is difiicultto conceive how in many parts such 
land could be improved at all without the assistance of this 
mineral. ^ 

Lime is found to imjn'ove the quality of plants prodifccd, to 
render those cultivated mere productive of farine matter,‘^nd 
'even to cause species that were not before grt^wing naturally 
to occupy the gi’ound. Thus, lime' spread upon a piece of 
peaty land, is frequently found to eradicate in whole or m part 
the heaths.*and to permit the grasses and clovers to take thfir 
place. 

Whenever it is found ad^4sable to deepen a soil by plough¬ 
ing up a pertion of the subspil, the a|>plication of Ump is tlxe 
most speedy means presented to vs of correcting the de^ects^ 
or stimulating the productive powers, of the new substance 
exposed. 

To admit of.tfie beneficial action of lime, the soil should be 
freed of superfluous jvqter. Not lime only, but all manures, 

E 



G 6 ‘maj[*!»ks- 

are inefficient when the land is saturated in consequence of 
excess of wetness. 

Lime, it has been saidr may be mixed with eafthy ipatter 
previously to being applied to the soil; and this 'Js a beneficial 
practice. The lime in this case, is best applied in its nnslacked 
state. 

The best earthy materials for mixing with lime are those 
which contain a certain proportion of decomposing organic 
^ matter; such are the seourings of ditches, the sediment of 
pools, mud deposited by rivers and the tides, and similar sub¬ 
stances. The lim^ may be applied at the rate of 2 bushels to 
the cubic yard, an'd 50 cubic yards of this mixtui-e to the acre, ' 
will form an efficient in^tnuring for hlmost any soil. 

Materials for forming manures of this class are constantly 
presenting themselves. Old gardens, w*,ste collections of eartli, 
the sweepings of roads, and the like, are always to be found in 
Inore or lc.ss quantity. A mixture of lime in the propoiliun 
mentioned, will/erment these substances even when they are 
not peculiarly abundant in organic matter. The mass will 
heat, and then it should be turned over oiice or oftener to 
rendgr the fermentation j)erfect, and destroy the seeds of plants 
which may be mingled with the substances to he fermented. 

Of the rocks ^om which lime is derived, one of the upper 
secondary formation is the magnesuin. It is so termed from 
containing a considerable proportion of magnesian earth, and; 
is distifiguishe(f from dther limestones by the effects of this sub¬ 
stance. When the magnesia exists in a large proportion, it is 
found to" be injurious to growing plants ; and it is<not until it 
is combined with carbonic acid, that it becomes a useful con¬ 
stituent part of the soil. Now, when ms^esian earth is uni¬ 
ted with Ume in the minerals which form .this dais of rocks, 
,and when both substances af e consequently calcined together, 
the lime having a stronger affinip' for Varbonic acid than mag¬ 
nesia,* die magnekifi remains longer uneombined with it than 
the liiq^e. In this state'it isfoon^to burn up as, it were vege¬ 
tation. Hence it is termed hot lime, and is used in much 

•I ► * * 

smaller (]uantity than common lime. 
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Magnesian limestones are usually coloured broucn or yellow. 
They differ^from other limestones by dissolving more slowly, 
and with feebler effervescence, when* thrown in the lump into 
acids. They^Jiay be (distinguished by this circumstance, ,and 
by their rendering diluted nitric acid^milky. The presence of 
magnesia in soils may be known by the ft^aters upon the sur¬ 
face, which are of a whitish colour, and which lose their trah- 
sparency upon the slightest agilation. 

Lime, besides being used in the form'of a^hydrtite or carbo¬ 
nate, is employed in agricultiure in its other combinations; 
one of which is the sulphate of lime or gypsum. 

This substance exists in^soils, and is found in plants; and it 
is consequently supplied by our common vegetable manures. 
It is not, how'ever, employed directly in any considers£ble quan¬ 
tity in tliis country, the* success of the applications that have 
been made having been pai-tiiQ and indecisive. This, there is 
reason to believe, lias arisen from the salt existing already in 
the soils to which it had been applied, in sufkient abundance 
for the purposes of vegetation. In otlier countries, it is greatly 
valued in certain casus as a manure, and chiefly in the case of 
the clovers of artificial meadows. • 

Gypsum, it has been said, is a compound sulphuric acid 
and lime; and it contains a quantity of water of crystallisation. 

A moderate heat deprives*it of this water, and it may theTf be 
reduced to powder, and applied in that^ state to the soil. It 
may be employed, either after having undergone this process 
of gentle calcination, or in its raw state^, but it is better that 
it be calcined. 

The quantity applied in tlie countries where it is used* is 
wery small, being at the rate Sf about 3 cwt. to the acre. It is 
sown by the hand,*at the time when the leaves of the,clovers 
and. other plants^begin ^o cover the surface ; and the operjition* 
is performgd, if possible, duaing slight showerj' w'eather, it 
being beneficial* that the leaves should l^esobiewhat moistened, 
so as to retaiif h portion of the dust. The effect of thif slight 
application is felt for*BOveraJ ye^. 

Gjqisum, though not directly applied to the soil in’any con- 
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siderabltf quautitj in tliis country, is yet indirectly &pplied in 
all our common animal and vegetable manures. Certain peat- 
ashes, too, owe their properties to the preVsence of this salt; and 
thej are accordingly applied with good eFect in Jhc top-dressing 
of artificial meadows. 

Lime is also found in combination w’ith phosphoric acid, and 
exists in this state in most excrementitiuus substances, in the 
straw, and seeds of the cereal grasses, as well as in pease, and 
other leguminous plants. It is also applied directly as we 
have seen, in the state of bruised bones, in which case, as in 
that of gypsum, g. very small quantity of the material is re¬ 
quired ; and, w'hat is remarkable, while a certain quantity of 
it will produce a given effect on plants, any excess beyond that 
quantity will produce no Increase of effect. It would appear 
in this, as in the case of other saline substances, tliat a given 
quantity only is required for the uses of the plants. Nay, it 
appears that, when used in the <yiantity required, certain salts 
will produce a oenefifial effect, while, if applied in a larger 
quantity, they will jwoduce a hurtful one. Thus there is rea¬ 
son to believe, in the case of common salt, that wiiile in a given 
quantity it is beneficial, in a largpr quantity it is destructive. 
Even in the case of sul])hute of iron, a substance regarded as 
eminently hurtful to plant.s, it appear/, from expeiimeiits, that 
in the due quantity it is fertilizing.'' And this perhaps is true 
of all siiline suostanevs \jhich are found in plants, not excep- 
ing the carbonate of lime itself: a certain »pr.mtity operates 
h(sneficially, while any excess beyond that cpiantit^ is not only 
superfluous but hurtful; in fhe same manner as in the animal 
system, certain condiments in a (given quantity produce a bene¬ 
ficial effect, while if beyond that quantity they act us poisons. 

CarbonWe of lime is sometimes applied to the sor( in the state 
of gravel and sand. Calcareous gravel is found in some [daces, 
and epiployed aS;a manure. Oalcareous sand is fo.und in vari¬ 
ous parts, chiefly o^ the* sea coast \ it is forraud of brokefi corals 
and shells, and may be applied dt once to the* kurface of the 
ground. When laid upon land in grass; it never fiuls^to reno¬ 
vate aflff improve it., 
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Maris are anoUier substance applied to bind, and are held 
to be valuable in proportion to the calcareous matter which 
they flontwu. * 

Clay-marl,^ it is termed, is composed of cai*bonate of lime, 
silica, and alumina, with a portion^ of the oxide of iron or 
manganese. It occurs in beds, and is ertensively diffused. It 
assumes a considerable diversity of aspect and character, as-it 
is more or less indurated, or as the calcareous or aluminous 
matter prevails. When very indurated,'it is frequently termed , 
rock-marl. 

* 

The operation of marls is more slow than that of lime, and 
they reqiyre to be applie^ in comparatively larger quantity. 
The}' should be laid upon the surface^ and generally well ex¬ 
posed to the influence of the atmosphere before being mixed 
with the soil. Some marls have been found to be very dele¬ 
terious unle.ss they had undergone this previous exposure to the 
air. The kinds of soils to which marls are the most beneflcially 
applied are the sandy, gravcfly, and peaty. •In this case they 
snjijdy calcareous matter to the soil, and improve its texture 
by the addition of alumina. 

The quantity of this sulj.stance applied is exceedinglj^vari- 
ous, being dependent ujinn the natime of thCaSoii, and the pro¬ 
portion of calcareous nyittcr in the marl. Where the purpose 
has been to change entire^ the constitution of a defectivcr^ioil, 
it has been applied even at the rate of^from §00 to 400 cart¬ 
loads to the acre. But where the purpose is merely to give a 
common manuring, it is applied iif the quantity su^cient to 
afford an ordinary propijrtion of Calcareous piatter. It inay'Tse 
laid upon the siuface of land when in grass, where it remains 
until the land Is brought uiider tillage ; and this is senerally 
the best method of applying it. 

§lhell-marl is an cnt^ely different substance. It is chiefly a 
deposit of,marine and somiitimes pff land^shells, found fre¬ 
quency under bed of peat. It msyr bemused at the Vate of 
from twenty-ffVe to thirty tCrt-loads or more to the atre. It 
can be applied to tbe land.wh^n in various states, as when ’t 
is in stubble, in summer-fallow, or in grass. The latter is a 
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good practice: for, as in the case of all calcareous matter, the 
application improves the herbage-plants; and the mineral, sink¬ 
ing into the soil, prepares it well for prbducing crops of com 
when it is broken up for tillage. Its ojHfration is not so quick 
as that of calcined limestone, but its effects are more lasting. 
Tie same consequencte is produced b/ excessive cropping after 
the application of this substance as after that of calcined lime¬ 
stone. The soil which has been stimulated by the action of 
the mineral becoipes more barren than before, apd it is for the 
most part only to be restored by rest and the action of animal 
and vegetable manures. 

The salts of Urae, which have been before referred to, are the ‘ 
carbonate, the sulphate,, and the phosphate. Magnesia has also 
its salts, hut the only one used in agriculture is the carbonate, 
of which mention has been made, Th^ sulphate has been also 
found in nature, and is said td have been emploj'ed benefi¬ 
cially as a manure; but tlie qtumtity of it is too small, and the 
expense of obtaining it too great, to render it of any econo¬ 
mical importance. 

The vegetable alkali potassa is found in the ashes of most 
plants. Wood-ashes consist in great part of tliis alkali, united 
to carbonic acid; and wood-ashes form a manure, though not 
one very highly valued. , 

Potassa combined with nitric acid, and forming the well- 
known ,^ubstatv:e, saltpetre, has been employed as a manure, 
and apparently with good effect; but these saline combinations 
of potassa are expensive,* which is probably the great objec¬ 
tion to the using of them; for otherw^e there is rdason to be¬ 
lieve'that potassa, like lime, exercises a beneficial influence 
upon the soil, by rendering soluVle certain substances which 
were incoltible. 

The miiteral alkali soda 'exists in the ashes of sea-weeds; 

^ * 
and sea-weeds we havd seen foQm a good, though not a very 

lasting manure. 

TheSnuriate of soda, or, as itistoore correctly'termed, chlo¬ 
ride of sodium, being the principal paftiof common salt, is a 
substance regarding the etficacy of which 'as a manurd^ much 
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discussion lias taken place. Experience is entirely opposed 
to the application of common salt in any considerable quantity 
to land. The margdis of the ocean, and vast saline deserts, 
attest the steni properties of this substance. * It had been 
known from the earli^t times that salt rendered-land barren. 
A salt soil was regarded by the ancient^ as synonymous with 
an unfruitful one. ' 

Soils abounding in salt, however, have been found to^ yield 
herbage very, nutritive and wholesom*e, and certain saline j 
marshes are highly valued on this account. 

Salt is proba&ly as essential to the health of vegetables as of 
animals, and we may believe tliat a mineral thus widely dif¬ 
fused performs important functions. (It exists in all plants, 
is a constituent part of almost every kind of animal*and vege¬ 
table maniu*e, and is f&und in most soils in sufUcient quantity 
for the purposes of vegetation. 

Hence experiments with salt as a manure have in most cases 
failed, or been of doubtful success. That m many cases salt 
applied in small quantities has been useful, can hardly be ques¬ 
tioned. These, we may believe, were tlie cases, comparatively 
rare, where there was not a sufficient quantity of salt in the 
soil for the uses of the plants, or where it v^s not supplied in 
sufficient (juantity by t^e ordinary manures. Though bait can 
rarely be applied with advantage directly to the soil, and ought 
" never to be applied at hazard without its beingknown whether 
the salt of the soil is really deficient, yet there is reason to be¬ 
lieve that, in various cases, it may be applied along \^th other 
substanceif. Salt, in sipall quantities, appears to assist the'de¬ 
composition of animal and vegetable matter; and a portion of 
it mixed with ordinary coiAposts of earth and lime, appears 
to increasd their fertilizing properti^. 

The whole subject of saline manures, it is to be obsprvedf 
deserves more extended invq^tigatiomthan it has yet obtained. 
Thatfall saline,Jodies which exist habitually in plants aib bene¬ 
ficial to vegetation, we maj' almost from analogy infjr. We 
see this in the case*o{ the^carl}onate of lime, the sulphate of 
lime,^nd the phos^ate of lime; and it is not unreasonable to 
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infer, that all saline botiies which exist in plants in their com¬ 
mon state, may be employed as manures. 

The knowledge in which we are now'deficient regarQs the 
quantity in which these substances shwild be ifpplicd. The 
carbonate of lime is that , in which it appears the greatest lati¬ 
tude may be given. ‘ The sulphate of lime acts in smaller 
quantity, and so likewise does the phosphate. Common salt, 
supplied in small quantities in manures, promote.^ vegetation, 

• while a larger qujjntity is injurious : and the sulphate of iron, 
a substance poisonous in excess, if applied in the quantity 
suited to the want j of plants, seems calculated to promote the 
vegetation of the plants, and the fertility of the soil, 

III. MIXED MAXrifcXS. 

,, This class of manures consists of those derived partly from 
organic, and- partly from mineral substances. 

Ashes or fuel Uf different kinds used for domestic and other 
piuqioses, may be said to be of this class. Those of coal are 
obtained from manufactories where much fuel is consumed, 
aiAl fSiey fonn a large part of the .refuse of towns. Ashes of 
coal are to be regarded as a manure of an inferior class. 

Ashes of peat are also of this mixer’ class. They are not 
generally much esteemed, though they have sometimes a pe¬ 
culiar vjilue, as«in the*case of Dutch ashes, derived from their 
mineral constituents. 

^Soot, which may be*" derived from the burning of coals and 
wood, is frequently applied in its unnv.xed state as a manure. 
Its “base is charcoal, and it is advantageously spread upon all 
soils, and in an especial manner upon land in grass. 

The SKV’e'epings of roads are frequently used as manure, and 
inay be alw&ys rendered capSble of beipg so by being ferment¬ 
ed with lime. Tljey cohost of iririous minerals, cqmminuted 
or ground by the a<?tion,of carriages. They firm mud hi wet 
weathef; and in populous countritS they are much mixed with 
animal and vegetable matter. 

Street manure, or the general refuse of towns, is a very com- 
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pound substance, of much importance to the fei^tility of the 
adjacent country. It consists of all kind of offal, of the refuse 
of manufactories, of litter and the ddhg of animals, and in large 
quantity of ashes and«other substances. • . 

This species of manure is much valued, though it is far in¬ 
ferior to well-rotted dung, tlie produce ^f the farm-yard. ][jo 
every town this substance ought to be carefully collected for 
the supply of the neighbouring country. 

There is ^ method of increasing the quantity of manures, 
upon a farm, which should in no case be neglected ; this is by 
forming composts, which, a.<5 the name denote?, are a mixture 
of substances. If dung, or any vegetable or animal substance, 
be mixed with earth, the latter will unbibe a portion of the 
decomposing matter, and become itself fitted to bemused as a 
manure. The earthy find the putrescent matters may be laid 
in layers, the earthy covering the putrescent, so as to prevent 
the I0.SS of gaseous matter by evaporation. But it is not nece^ 
sary to obsen'e the precis^ order of lareK, since the sub¬ 
stances may be mixed together whenever they can be conve¬ 
niently collected. There sliould be at least one heap of this 
kind upon a farm, as a general receptacle for all subsjaiyips 
capable of being fermciitecl, which may from time to time be 
procured. Trine pou^d upon such a heap will be found to be 
very beneficial; and lime may be mixed with it. The whole 
should be turned over two or more times, so as to mix the ma- 

A ^ 0 

terials together and promote fermentation. 

Of the nature of composts, also,«re those mixtures 6f lime 
with weeiis, the mud of ditches, the slime of rivers, and 'die 
like, to which reference has been already made. No oppor¬ 
tunity should be omitted of^making manures by this method. 

The maftiagement of composts of^ all kinds is exceedingly 
easy. The knowledge that evvy sort of putrescent refuse 
may be mixed'with earthy substanws, that lime acts bene- 
ficialty in fenq^nting the mass, that freqifent turning mixes 
the substances together, and produces tlie action required, are 
sufficient to guide the^feumier in all cases in this simple branch 
of fann economy.*,However desirable it be that t}\,e Fcientific 
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a^iculturist, shall extend his knowledge <rf the natine and 
mode of action of the particular matters fiumtng this class of 
substances, fortunately a minute knowledge of this kind4s not 
esseptial to successful practice. The Jw tha^ aU animal and 
vegetable substances whatever, and some well-known minerals, 
act as manures, is of tuch universal application, that the agri¬ 
culturist can rarely have difficulty in applying the substances 
of this kind within his reach to their proper uses. 

Haring now considered the subject of the soil, and the 
nature of those substances which, added to it, promote its 
fertility, we are prepared to enter upon the consideration of 
the means which are employed to cultivate it. This forms 
the extensive subject of Tillage. But before treating of the 
details of practice, it will be proper to consider tlie forms and 
uses of the tools and machines which are employed. 
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In order ^ understand the mannw of perfofmmg the la¬ 
bours of the farm, we should possess a certain ^knowledge of 
the mechanical agents to be employed. It is rarely, indeed, 
necessary that the farmer shall himself be able to constinict 
machines, because, in most countries where the arts ar^ culti¬ 
vated, there will be a class of artisans who,can supply to him’ 
the common instruments of which he stands in need. But yet 
it is well that he be acquainted with tiie pi^ciples upon which 
his machines should be c<tnstrncted, and so be able to supply, 
if necessary, the want of skill in the Workman. 

The machines, or implements of the farm, may \)e divided 
into classes, according to the purposes to which they are to be 
applied:— 

1. The implements for preparing land for the plants to be 
cultivated. These may be called the Impldlnents of Prepara¬ 
tory Tillage— 

1. The Plough. 

2. The Harrow. 

3. The Grubber. 

4. The Roller.' 

2. Machines for Sowing— 

1. Corn in rows. 

2. Corn and Gra.ss-seeds broad-cast 
3.,The Seeds of the Bean and TPea. 

4. The smaller’Seeds in rows. 

3. Implements for Hoeiyg. 

Hqrse-Hoes, &c. 

4. Machines for Thrashing and Winnowing. 

• 1. Thrashing-Machine. * 

^ 2s Winnowing-Machine. 

5. Implemdats for preparing foodibr five-stock. 

1. Tuniip-slicer. 

2. ChaflT-cnfter, 8io. 
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6. Wheel-carriages 

1. Single and Double-horse Cart, or WaggMi. 

' 2. Sparred or Corti-cart. 

7. Utensil* of the Dairy. 

1. Churn. 

2. CHeese-prCSs, &c. 

8. Implements of Manual Labour, &c. 

Barrows, Forks, Spades; Shovels, &c. 

1. IMPLEMENTS OF PREPARATORY TILLAGE. 

The Peovoh. 

By means of this instrument the earth is to be turned over 
to a given depth ; and this is to be effected by cutting from the 
ground successive sods or slices of earth, so that each sod or 
"slice shall be raised up and turned over, and all the sods or 
slices laid resting upon one anotlier, in such a manner as that 
an entire new surface shall be exposed to the atmosphere. 

In the following figures, let A B C D represent the end or 
l3;sn$,verse section of thesUceof earth which is to be turned over. 

Fig. 1. Fig.*. Fig S. 



The’slice is first to be raised from the posi^ipn in which it 
lies in Fig. 1: it is next to be placed in the position shown 
in Fig. 2: and it is finally to l^e placed^ in that represented in 
Fig. 8. 
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In the followmg diagram, let ABCD, corresponding with 
the same lejtters in the last figures, represent a transverse sec¬ 
tion of the slice of earth which is to be turned over. This slice 
is first to he raised frqm its horizontal position ABCD, h)i be¬ 
ing turned upon its corner C as a pivot, and placed in the po¬ 
sition CEFG, corre-sponding with that Of Fig. 2.* It is then to 
be turned ujioii its corner G as on a pivot, and laid in the po¬ 
sition GHIK, corresponding‘with that of Fig. 3. In this 
manner the syle DC, which was formerly underneath, will be 
above, namely, in the position HI; and if successive slices 
shall be thus reversed, they will rest upon >006 another in the 
manner shown by the sections of the slices OXYZ, TCUV, 
PQRS, OLMN, and GHIK. 


Fi(f. 4. 



The angle of inclination at which these different slices y^jll 
naturally rest upon one another in the majiner shown in the 
figure, will depend u|.(pi the proportion which the widdi of the 
slices bears to their dcptlf; and that the greatest extent of sur¬ 
face may be exposed to the air, the an^le of,their inclination 
will be 45”. In order, therefore, that the slices may £e at this 
angle, the proportion which tlic width of the slices Bears to 
thfcir depth is to be iletermintd: and this can be done ’by 
simple calculation ; for it can be shown that the width of* the 
slice AB being the hypotifenuse of an isosceles right-angled 
triangle, the deptli of the slice BC^will be one of the sides. 
Supposing, therefore, the width ©f the .sod AB to be 10 inches, 
the dcptli B(- will, by calculation, 7.071 inches*. 

* That of surface will btf exposed, when the angle of 

inclination of the sods is 45% niay be demonstrsted thus: Let *the right- 
anglc^ parallelograin^ CBAIN, in tf^ following figure, rvpresent a section 
of (ho sod or furroW|slice, BKM being an angle of 4.5% and KB being 
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If, then, beginning at one ade of a field, we shall cut df a 
slice of earth, the entire length of this field, and place it in the 
positi<m OXYZ, Fig. 4, rtnd then cut off a second slice, and 
placfi it in the position TCUV, and tl^en a fhird slice, and 
place it in the position PQRS, and so on, the various slices 
will rest upon each other at a given angle, in the manner re¬ 
presented. 

A s imil ar operation is to be performed by the plough. Be- 
r ginning at the right-hand side of the field or ridge to be plough¬ 
ed, a sod, which we shall now call a furrow-slice, is to be cut 
firom the firm ground, raised up, and turned over. A second 
furrow-slice is in like manner to be cut from the firm groimd, 
raised up and turned ov/sr, and so on. In this manner an en¬ 
tire new dtirface will be exposed to the atmosphere, and the 


Fig. a 


equal to BM. On KM, which is here = BD, as a diameter doscribe the 
Somicirde KBM, and in that semicircle draw any other triangle KPM, re¬ 
presenting a section of a sod having the same width as hofore, but with the 
depth PM; then will the two sides KB, BM of the isosceles right-angled 
triangle KBH be together greater thwi the 
two sides KP, PM of any other right-angled 
triangle KPM on the same base KM. 

’^'ofrprodace KB, and make BA s BM ‘ 
produce also KP, and.-nakc PC = PM, and 
join AM 'and CM. Then, because KBM is 
the exterior angle of Uic triangle BAM, it is t 
equal to the sum of the interior and opposite 
angles BAM and AMB.; (.at BA = BM, 
therefore the angle BAM = AM B = J K BM. 

In like manner, tlic angle KCM‘= ^ KPM, 

But the angle KBM = KPM, and therefore 
the ang^e KAM = KC!m. Hence, the seg¬ 
ment of a circle upon KM from the ccnV’o 

B will pass through the {xihits C and A; but the diameter K1|A is greater 
than any oihef straight line KPC, which does not pass through the cciitrt>. 
Fence, fince Ei>A = KB -h BM, andssince KC = KP -i- PM, it follows that 
KB-b BM is greater than KP + PM. 

To determine the whicll the depth of a sod will bear to its.^vidth 
when the inclination is45*—Since KBM ison isosceles tri.^le right-angled 
at B, Khf' = KB* + BM* = 2 BM*, amf consequently B*M = V'J'KMK 
Hence, suppose KM, the width of thf sod, to be ‘iO, then the depth BM 
= V ^ = 2.071 as in the text. 
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succeeeive fiirrow-sUces laid resting upon one another, thus:— 


Fig. ft 



A well-formed plough is that which will perform these ope¬ 
rations with the least resistance, with the l^st risk of injury 
frum tlie strain or shock of opposing obstacles, and which shall 
join to these properties such lightness and simplicity of form 
as are compatible with its uses. — 

The plough may be formed partly of wood, and partly of 
iron. But as, when i^is formed wholly of iron, it admits of a 
somewhat better combination of its parts, the following figures 
represent it as of this material, certain ^arts being of malleable 
iron, and certain parts of cast iron. * 

Fig. 7. represents the plough a» seen from the right-hand 
side, or from that side which is at the right hand of the plough¬ 
man when at work. In tliis position are seen the two handles 
A and B, by which it is gftided: the mould-board DEHGF, 
the share ilGI, the beam C, and the coulter K. 



80 


IMPLEMENTS OF PRI<:PSRATORY TILLAGE. 


Fig.- 8. represents the instrument as seen from the same 
side, but with the mould-board and share removed. 

Here the connexion is shown of the left handle* A with the 
beam C, of ^hich it forms a continuation, afnl of the right 
handle IJ with the lower pjvrt of the fraiue-work. The upper 
ends of these-two haiallesrise to the height of about three feet 
above the plane of the lower part of the plough. They are to 
be regarded as levers in the hands of the ploughman, for en¬ 
abling him to direct the insti-ument. 



Fig. 9. represents the plough, as seen from the left side, 
being that side which, in working, is towards the unploughed 
land. The part AFDEB, is a perpendicular plane, formed of 
j^at^ of iron. Tlie siu-face of these part.s, the left side of the 
share, FCD, and 6f the coulter K, shoi^’d be in one plane, and 
move in a direction parallel to the line of draught. 



The beam is that part of the plough to which the moving 
power is Rttacbed. Upon the end of th^ beam is placed a 
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bridle, as it is termed (N, Fijp. 7, 8, and 9,) to which the point 
of draught is fixed, and by means of which the line of draught 
can be? elevated or dejiressed, and moved to the right hand or 
to the left as may be required. The bridle is meweable round 
a bolt passing through the beam, f^e beam is curved in its 
form, in order that, being more elevateef above the surface of 
the ground, it may be less impeded by stubble and other mat' 
tors upon the surface. * . - ■ 

In the beam is fixed the coulter K, (Figs. Jf, 8, and 9). The 
use of this part being to cut the sod from the finn ground, i)re- 
vious to its being raked up and turned ot^er, its position is 
' inclined in the figure, sq that it may the better perform its 
function as a cutting instrument. The inclination of'^ie fore 
part of the coulter to the plane of the plough’s sole, may be 45°. 

The coulter, being in front of the fore part or head of the 
plough, is first struck by stones or other obstacles in the ground.. 
But a stroke upon the coulter is less apt to endanger the in¬ 
strument than a stroke upon tlie head; and bj its oblique posi¬ 
tion, when it encounters a stone or other obstacle, it tends to 
force it upwards out of the ground. The right side of the 
coulter is welded with steel^on account of the greater attittte* 
to which that part is siijected. • 

The share. Fig. 10, Js made to be taken oft', that it m£^ be 
sharpened when necessarjf. It is formed with a wing or pro¬ 
jecting edge to the right-hand side, wlwch is daid with steel, 


on account of the friction to which it is subject. Th§ pur¬ 
pose of the wing is to-,cut the under part of the furrow-slice, 
previous to its being raised upon the mcaild- ri|{.io. 
board, by which means the operation of raising 
and reversing the sod is better performed, and 
with less waste of labour. The wing may be * • 


seven inches megsuretl ^om B to *A. 

The shaje is formed of maJleable«and the mould-boprd of 
cast, ifon. The*two paiis Combined jFonn a curved s^ace, 
which, beginning at the point of the share I, Fig. 7, gr^ually 
rises frgm the horizq^tak plane, lyitil it is vertical at F, at which 
imint, accordingly, a* perpendicular line^would touch* it from 
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top to bottom, The surface then coutinues to incliue iu d 
uniform manner to the right-hand side, until, at ^its extreme 
point D, it inclines over to that side &t the angle at"which 
the.furrow-slice is to be laid. The whole right-hand side of 
the plough, therefore, .consisting of the share and mould- 
board, forms the cuiA'ed surface of a wedge, which, from the 
point of the share where it is horizontal, becomes gradually 
more and more upright, till it is perpendicular, suid then con¬ 
tinues inclining by a itnifomi curve to the rightrhand side, un¬ 
til it has formed with that side the angle at which we wish tlie 
furrow-slice to b^ laid. The wedge thus formed being insi¬ 
nuated beneath the furrow-slice and pushed forward, graduidly' 
raises it to a pcrpendieulai’ position, and then, by acting upon 
the upper part of it, presses it over into the position in which 
it is to lie. 

That we may better comprehend the nature of the wedge 
which the plough forms, let ABCDEO, Fig. 11, represent a 
wedge, one of vhose sides, a6 C0, placed perpendicularly, 
moves in the line of the plough’s motion, and consequently 
corresponds with the left-hand side of the plough, and w'hose 
side EBCD, is applied obli,quely to the furrow-jlice to 
be moved, and whose width behind, IM, is equal to the width 
of the' sod to be moved, and which vjj may assume to be 10 
inches. Such a wedge moved forwhrd in the ground is calcu¬ 
lated ^ move this fuj-row-slice to the right-hand side ; but it 
is not calculated to raise it up and tiu*n it over. But let the 
lower part of this w^dge' DC be supposed divided into a cer- 
tsia number of equal pai’ts ds ninety, then, beginning at the 
point C corresponding with the point of the share, let all the 
upper part of the wedge from the* edge CD backwards, be sup¬ 
posed to bfe cut or scooped away in such a manner that, when 
'‘we measufe the angle whibh the suj^face of this new W 9 dge 
forms with its base, wcbb^H hnd that at the first equal part or 
division, t]^ inclinktioq of the surface to the,kase is 1“,' at the 
second 2*, at the fifth 5®, at the Wth 10’, and* so on to the 
ninetieth at D, where it is 90°, or perppntlicular. In this man¬ 
ner we ^all have foraed a new wedge EAFCDO, wb(»se face 
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EFCD, corresponding with the right-hand side of the plough, 
becomes gradually more and more upright from the point C 
to the*point D„ jvhcre it is wholly upright, and so forms a uni- 
formly-curvecf surface* from the point to the extremity. ’ A 
wedge thus formed, it is apparent, is calculated, to raise the 
furrow-slice in a uniform manner from its horizontal to its per¬ 
pendicular position. 


Hw. U. • 



There yet remains, howew, the further operation of press¬ 
ing over the furrow-slice into the position in which it is to be 
ultimately laid. Now this we may suppose to be effected by 
lengthening out our wedge behind as from E to G, and con¬ 
tinuing it with a uniform curvature to the right-hand sideT??? 
such a manner as that.fefter having passed Che perpendicular 
at DE, it shall incline more and more to that side, until, at its 
iterminatiou at the point G, it has formed an angle ndth the 
surface of 45". In this manner, the suriace of the woilge will 
represent the right-hand side of the mould-board and £hare, 
beginning »t a point, rising by a^ gradual slope from the hori¬ 
zontal plane to the ver\ical position, and then gradual^ in- 
cliiung towards the right-hfpid side, until it forms with that 
side, the angle retiuired to press the sod into its position. It 

is to be observed that, when the furrow-slice has reached its 

• • • • • 

perpendicular position fit D, it begins to be turned upon a 

new ]:yvot,*so that there is a^ Slight change^ia the curvature of 
the wedge at {lte,t point; ^d further, it is to be observed, 
that when it has re^hed this perpendicular position, it must 
be no fiirther acted* updn by thee mould-board below, for which 
reason ay the hindef and lower part of i;he wedge D*GH must 
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be cut awaj' in the manner shown in the diffei’ent figiires of 
the mould-boards. ^ . 

The surface of the share and mould-board Ivi^ been describ¬ 
ed *tis uniform ; but in practice it is ribt to be‘'made entii’ely 
uniform, on account of tl»3 resistance of the earth being greater 
at certain parts of the ascent of the furrow-slice than at others. 
Thus, towai’ds the point of the share, the resistance to be 
overcome is greater than at the extremity of the mould-board, 
^d therefore the. wedge is made more acute at-that part than 
behind. 

A curved surface, such as has been described, may be form¬ 
ed by various means. These, however, need not be here de¬ 
scribed ; peither is it necessary to explain m detail the scvenil 
corrections to be made on the form of,the parts. The nature 
of the curved surface will now be understood ; or should any 
•obscurity exist in the description given, it will be removed on 
examining the implement iteelf. , The reader will perceive that 
the surface of the wedge described is resolvable into two planes, 
one of which acts in elevating the sod, and the other in mov¬ 
ing it to a side, and that the general effect is to raise the sod, 
it to a side, and turn it over*- 

The, perpendicular height of the Utould-board may be 15 
or 16 inches, being that height whicn is sufficient to prevent 
the loose earth from being throivn over it when the plough, 
is at werk. The width of the plough below, measured from 
the left-hand side to the point of the mould-board F, Fig. 7, 
wjhere it is begun to be cut^ away, and where it!} surface is 
pei|pcndicular, should be just equal to the width of the sod, 
and which, it has been stated, may be a.s.suracd to be 10 inches. 
The lower part of the plough from the pojnt of ^he share C 
to the hbel E, Fig. 9, .should be of that length which is suffi¬ 
cient to give steadiness to t£e motion t,)f the instrument, and 
need in no case exceed 66 inches. It is the error in rude 

^ C * 

ploughs that these parte are forn^ed unnecesnarily large, and 
especially the width below, by which means the resistance is 
uselessly increased. 

An essential proper^ of the plough is, fliat it shall,move in 
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the earth with a steady motion, and the giving to it the form 
and combination of parts necessary for thatpurposeis one of 
the niain difficulties Attending its construction. 

Were it ascertained by experiment on the plough when at 
work, at a given depth of furrow, anc^in soil of a given texture, 
that a cord attached to any point A, Fig? 12, and drawn in the 
oblique direction AB, would so pull forward the plough, tliat 
it should press uniformly upon the earth at all points, from C 
to D, so that ihe share should neither tend^to point upwards 
nor downwards, but should move horizontally forward, then it 
is to some part of this line that the moving power should be ap¬ 
plied ; an^ further, it is kn(jwn from the principles of mechanics, 
that it matters not, in so fai* as regards the force exerted, to 
what precise part of this line the power is applied. Now, 
without entering into any mathematical investigation of the 
principles upon which this line is to be determined, it is to 
he observed, that, in a well-made plough, formed on the prin¬ 
ciples pointed out, this line, driiwn from th# usual point of at¬ 
tachment of the draught on the collars of the working cattle, 
will intersect the sole of the plough at E, a little behind the 
setting on of the share, aqjd a little to tlie right of the plane »f 
the left side of the ins^ment. 

Now, knowing the ncight at which the point of draught is 
to be attached to the shoulders of the working cattle, let us 
suppose 4 feet, and the distance from tjie poixt of the^hare at 
which the animals of draught csvn be conveniently joked, let 
us sup]K)se 12 feet, then laying off 1)F’12 feet, and Fli4feet, 
and drawing Uli; it fellows that the point at the end of the 
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beam, to wluch the draught is attached, may be placed in any 
part of the line BE. So that whatever be the length which we 
shall give to the beam, the line in questibn %vill denote tiie end 
of U, or the point to which the draught Js to be attached. 

But the angle which the line EB forms with the surface, 
is not, as can be shown, constant, but varies with the depth 
ploughed, and the tenacity of the soil That the insti'u- 
ment may suit itself to these vairiations, as well as that any de¬ 
fects in the form of i'cs parts may be counteracted, and that 
the line of draught may be placed in that position which is 
required to pull fo^Tvwd the plough, without there being any 
tendency in the share to sink into the ground or nse out of ’ 
it, the bridle is fixed at the end of the beam, so as to elevate 
or depresb the line of draught, as may be required. Should 
the plough, for example, tend to go 'deeper into the earth, 
the line of draught is to be lowered by means of the bridle, so 
that it shall form a greater angle BGF ; the effeef of which 
will be to coimlwract the tendency which the plough h»is to 
go deeper. The same effect wdll be produced by shortening 
the traces by which the horses are attached to the draught, 
aeddbhus increasing the angle. In^like manner, by means of 
the bridle, the po^nt of draught can be shifted to the right or 
to the left If the point of tlie share l^nds to turn to the left 
hand into the firm ground, the line 6f draught is shifted more 
to the left, andjf to ^e right hand, it is shifted more to the' 
right. This adjusting of the plough's motion is easy, and is 
performed by the ploughnfan, until he feels that the plough 
continues to stvimj’air, to u&e his o^ technical’ language; 
that is, until he feels, which he does at once, that it continues 
to move horizontally forward, without any tendency to turn 
to the right or left, or to rise from the earth or {o sink into 
it. A well-*eonstructed plough of thi^ kind, therefore, needs 
no wheels or other devices to steady its motion; the effect 
being produced by Aierely altering the direction of the line of 
draught. 

The undoubted honour of h|.ving perfected this species of 
plou^ belongs to James Suai.i., an ingffnious mechanic of 
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Scotland, who, by observing the defects of the ancient ploughs, 
succeeded Jin forming an instrament which may be used in 
every^part of^ the wo^ld, and which has added millions to the 
wealth of hi# native, oountry. A treatise by him remains to 
show tlie steps by which he arrived^ at the discovery of the 
principles on which a plough should be donstructed. His ma¬ 
chine is alike efficient and simple. In the countries where it 
is used it Is drawn by two horses yoked abreast, and is capar 
ble of performing, by easy labour to the ammaU of draught, 
almost every species of tillage which the plough is required to 
perform.* 

Although the animal o^draught employed in this species of 
plough is the horse, as being better suited than the ox to the 
variety of labours in which the husbandman of tins country 
employs his working-cattle, and to the dispatch which he deems 
essential in all his operations, yet it does not follow that the^ 
horse is to be preferred to ^the ox in all countries and in all 
cases. In many countries the ox may still, bn account of his 
more easy means of suj)port and other qualities, be advanta¬ 
geously used. Hut whether the ox or the horse be employed 
it matters not, in so far qj it regards the construction 
siiiij)le and efficient m;^‘hinc whieli has bee^i described. It is 
equally suited to eitheV species of draught, imd only retpiires 
that the height of the bVain shall be varied a little to suit 
th(> animals emjjloyed, and the manne^' in which the^ are at- 
tsiched to the yoke. IVlum horse.s are used, thev are attached 
by an apparatus of swing-tree.s, as in’Fig. 13, to the bridle 
at the beam by a hook at A. ’ Those swing-trees bring coa- 
neeted together, each horse j)ulls agsiinst the collar (»f ftis’fel- 
low, so that each must exert an equal force in pulling. They 
are attached by chains or traces, C(.', to their rcspc’ctire swiug- 
tr^es. 

• * AtdpKcnptioi^ of tlio plough of with explanation of tin* prin- 

7.iplp of its consp-a Aion, w'Hs couiyniuicatod \fy mt* to the Conn.soil Eoyal 
d’Agriculturo do Franco, and, with accounts of the harrow, grubhor, and 
other ^ploments, wa^ afterwards pyblished in the Quarterly Journal of 
Agrioulture. 
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fig. 1-.!. 



A 


The chains or traces by which the horses are yoked, are 
lixed to hoolffi on,the collar as at A, Fig. 1-1. The traces are 
prevented from falling down by a broad belt of loiither U, fas¬ 
tened to the tracejf,' and passing over the back of each horse. 
Each horse has a snatHe-bridle C, ^uid a cord i.s attached to 
the inner ring of each bridle, and to the trace! of the opposite 
horse, for the purpose of keeping the horses together. A long 
rein is attached to the outer ring of each bridle. DI), and 
jooped to each handle of the ploiigh. With these, soisisted 
by the voice, the ploughman dir<jct.s the hor.se.s, and u.ses the 
reins instead of a’Vhip, when necessary, to urge the :ininials 
forward. 



Resting between the handles of the plough is a little spade 
with a long handle, with whivh the ploughman remowjs the 
mud* that may be coll«jcted on the mould-board, or ^y sub- 
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stance that may be collected between the beam and the coul¬ 
ter, or between the beam and the forepart of the mould-board. 

Fig. 1.1. 


Wlieels, in many ploughs, are attached to the point of the 
beam. It is believed that it could be shown that the labour 
of draught i.s not lessoned by this device. The plougtii with 
wheels is, however, more easily managed, ^nd thus may be 
guided by a less skilful workman. 

The manner of ploughing a given piece ground, as a field 
oraridga, will be describe^l under the head Simple Operations 
of I'illage. 


a. Thu Harrow. 

'I'his instimnont succeeds ^o the plough in the order of de¬ 
scription, and the uses to which.it is it]>[>licable. It consists 
of a frame of wood or iron, in which a certain number of teetl. 
are fixed, which arc pressed into the ground by their own 
weight and that of the frame. The instrument is intenuM ib 
]iulvorize the ground vAieh hius been atrtedujron by thejilongh, 
to disengage from it tiie roots and other substances which it 

.-3 ^ • 

, may contain, and to cover the seeds of com and other cultivated 
plants. 

'file harrow is greatly more snnple in its fomi than the 
plough. It is oven an imperfect machine in any form of why;h 
we can eon.struet it; yl*t it is oi gi*eat utflity in tillage, and 
should receive all those me«;lianical improvements of which its 
nature wilj admit. ^ 

The Imrrow performing its operation by means of a certain 
number of teeth mov»Jd forward in ^he ground, and pressed 
^owt^vvaris by their own weight and that of»the frame ip which 
they are fixeJ,* the first qqpstions that occur in investigating 
tlie principles of its construction are, the form that should be 
given»to those teeth, and the >aanner in which they should be 
dispose^ in the surtnounting frame, ^ere it the purpose, in 
harrowing, solely to drag up the roots of plants and other sub- 
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stances from, the ground, the best form, perhaps; that could be 
given to the teeth would bo that of* a thin wetlge,,tapering to 
the point, like the coulter of a plough, and, like it, infilling 
forward. But although this construction niiglrt be the best 
calculated for tearing up roots and other substance.s beneath 
the surface, it would dot be so avoU fitted for covering seeds and 
for breaking and pulveriaing the ground, as when a.broader 
surface was presented to the earth, and a greater movement 
given to its particles. ' The wedge for this juirpose should be 
broad rather than thin. In order, therefore, to adapt the form 
of the teeth to thfe'purpose,—to the strength necessary to Ik* 
given to them, and to the lateral oy shaking motioii.to which 
they arc subjected in passing over rough gi*ound. as well !is to 
their forward motion,—^it is conceived that the best form of 
them will be when their horizontal section is a sipiare, whose 
^diagonal is moved forward in the line of the harrow's motion ; 
while they should gradually taper to a point, the forejjart being 
kept straight, as hi T, Fig. 16. 

With regard to the distribution of the teeth in the fnmie 
of the harrow, they should not be phice<l too closely together, 
ferthen they would be too mucl\ impeded by the obstacles 
opposed to them;* Further, tlu*y shoild be so <lis])osed with 
relation*to one another, as that one part<»f the instrument shall 
not bb more interrupted than anothi*!': Again, tlieir number 
should cot be toe great because tlieii their poiver to ]>em*trate 
into the ground will be diminished, unle.ss the weight of the 
whole instrument shairiie increased in a corresponding degree: 
And lastly, their length shoultl not !>« greater than Ls neces¬ 
sary, because they will not on that account penetrate more 
deeply into the ground, unless the whole weight is also in¬ 
creased, nnft becau.se this increa.se of length will give a greater 
power to thd teeth, when cnc'ounttTcd obstacles, to .si»lit the 
frame in which th^y are'fi^ed. » , 

The harrows rcpr&enbid in Fig.l6, of wliicV clie frame is of 
wood and the teeth of iron, are formed with a i*egard to these 
general principles. They are i^nnected. fogether in p^s by 
hinges. They con.si8t ^each of four bars <of wood, AB, CD, 
&c.. which are joined together by an equal, number of cross 
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bars of smaller dinicnsiuns, mortised throngh them. The larger 
bars may bp 2^ inches in width or more, hy 3 in depth, and 
the smaller 2^^ inche*s in widtli by 1 in depth. The larger 
bars are plac^ fddiqne to the smaller bars, and to the line 
of the harrow’s motion, and the teet}i are inserted into them 
at equal distances from one another. This inclination is made 
to be such, that perpendiculars from each of the teeth falling 
upon a line LM, drawn at right angles to the harrow’s mo¬ 
tion, shall divide the space between eadh bar into equal parts, 
so that the various teeth, when the instrument is moved foi*- 
wanl, shall indent at equal distances the sufrface of the ground 
«)ver whi<;h they pass. ^ 



1*lu‘ lunhber of teeth in each harrow is 20, 5 beitig.inserted 
in each of the ^ larger ^bars. When two harrows, tlierefore, 
ai'e emploj’ed together, the surface <,f the ground from L to 
M is •indented* by 40 teetl)« impressing tiie ground at equal 
distances from one another,* and covering the space of about 
9 feet. The teeth *nmy project below the under surface of 
the fr *me 7 or 8 incljies, their Idfigth somewhat increasing from 
the hinchnost to the foremost rows, wh&re the oblique position 
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of the line of draught tends most to elevate the hanrow. The 
teeth are often inserted into the frame with a UtHe inclination 
fonvard; but this deviation from the per^endic^w, if made at 
all, should be-very slight, because it renders therliarrow more 
apt to be impeded by thoj weeds or other substances collected 
in the angle betweeti them and the frame. The teeth are 
fixeil in the bars by boring holes with an auger of about | of 
an inih in diameter, and then driving them firmly through. 
The t^eeth, when thus driven into the bars, wiU be retained 
with suffieient firmness. The b«.‘st of tlie common kiiuls of 
wood for the largcl bars, as being tlie lea-'t liable to s]>lit, is 
elni, birch, or ash, and fiitr the cross^biws, ash. . 

The iron rf.)ds which terminate in the hinges O. O. may pass 
through the framework to give it gi-eater strength. TJiose 
rods keep the harrows at the distance required, and tlic hinges 
jidmit of either liaiTow rising or falling, according to the in¬ 
equalities of the surface. WheiMhus joined, the harrows are 
drawn by two liohses guided by rcin.s, the ilriver walking be¬ 
hind so as to be prepared to lift uj) either harrow when choked 
by weeds, or otherwise interrupted. 

••Wie method of attaching the animals of (h’uught will be ex¬ 
plained by the apparatus of .swing-trey« shown in the figure, 
by means of which each animal must exert an equal f<»rec in 
pulling. There are plates of iron \, X, psissing through the 
left-hand bars of eachi'iarrow. These plates have a few holes 
in them, so that the lino of draught may be shifted to the right 
or left as may be required. * The staple 1’ iqion the swing-tree 
R R being the point to which fhe movicig power of the ImiTow 
is attached, it is important to a.seertain its prop(>r po.sition. 

Were a perjiendtcular tfi bo let fall from the staple P upon 
the line i. Itl, the })oint of intersection would he in the middle 
6f the entirfe breadth cov<Tdli by the i>arrow!|, and an ecipol 
number of teeth v» 3 )uld 1)e*on each side of the line qf traction, 
and this would .scenf to indicate tfic position qf the staple P. 
But the larger bars being placed oblique to the fine of the har¬ 
row’s motion, when any obstacle raised above the sur^e of 
the ground strikes one ^of these bars, it tends to press it to the 
right-hand side. And as there are 8 bars (if this kind, and 
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these of considerable length, it will appear that, in ground 
where the^ is any great unevenness of surface, there will be a 
const&ut succession ^ strokes, forming a strong lateral pres¬ 
sure on the iei't side*of the several bars. But the staple P 
being nearly fixed in its position, while the harrows may be 
moved round, the effect of this lateral pressure is to turn the 
whole harrows on P as a pivot from left to right. In practice, 
awordingly, there is found to be a constant tendency^in the 
han’ows of this construction to swing arbund^from b^it to right, 
and this often to so great a degree in very rough ground, as to 
]»lace the lai*ger bars parallel to the line d]^ motion, tl.os caus¬ 
ing all tlje toeth in the siyne bar to follow in the same track. 
Hence the point P ought not to be i»recisely in the middle of 
the space covered by the harnnvs, but placed .somewhat to tlie 
left hand, in order that so great a number of teeth may be 
jilaecd oji the right side of the line of traction as to counter-, 
a(;t the tendency of the haiTows to turn from left to right. 
Hut further, the jiosition of P is not fixeil. bfit must vary with 
the roughne.ss of the surface over which the harrows are drag¬ 
ged. Hence imt only must the staple P Ik: idiiccd somewhat 
to the left hand, but theiy niu.st be the power of moving' it 
more or less towards tlfe left baud, uccordiug to the roughness 
of the surfaeo jtassed over. This is effected by tlie iron plates, 
with holes, of which menlion has been made, and by means of 
wliieh the driver ean readily .shift the bne of draught more or ' 

le.ss to the left hand, as may be required. 

» • 

A Species of harrowiwas formerly mueluin use, and is still 
frequently employed, of much greater weight and dimensions 
than the ordinary kinds, each single harrow being draw'n by 
two horses. These larger harrows were termed HreaL^. They 
wore intended to till the .stronger clays, at a time w'heii tlie^ 
were too Jiard to be impressed bj^tiie te§th of the cpinniou 
hai'row. Theff were differences in tlie tl^nn of these instru¬ 
ments. One ‘method of their construction is represented in 
Fig. y. in which, ftiere are i^’e limge bars, and twenty-five 
teetli, and where the line of draught is so attached ^ that the 
teeth shall impress the ground at eqmd distances. 
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•• 

The 'neavy harrows of this kind, however, cannot be said to 
be indispensable, even on tlie iuost« stubborn clay's, since, at 
those times whfii the^ lighter hanrows arc unable to operate,' 

other instruments may be emjdoyed. 

« 0 

~ Sometimes a light kind of harrow, yyith a greater'number of 
teeth; is used for covering the smaller seeds, as those of clovei's 
and the grasses. These light harVows do this species of work 
better tbaxf'the common kinds, and hence many fat mers have 
one or more pairs of them. f(sr the specie purpose of covering 
the smaller seeds. 

To prevent in jury to the surface,'when it is necessary tj sow 
land in a very wet state, several Harrows may be attached to¬ 
gether, and the horses made to walk in the open furrows of the 
ridges, to be afterwards describ'bd. Thes€t. Narrows msif be at¬ 
tached to an axle, mounted on wheels, stretching the'breadth 
of the ridge. But the ^me purpose may be more simply ef- 
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fectod by merely attaching tlie harrows to a beam of wood of a 
length siifBjietit to stretch across the ridge, in which case the 
two middle harjows may be connected together by hinges, in 
the ustiarmaimor, while, to keep the outer ones af the distaioce 
required, each of them may be attached to the cross beam, in 
the manner shown in the figure. 



The harrow has been here described as formed of wood, with 
teeth of iron. The whole, however, may be'‘ formed of malle¬ 
able iron. The advantages of the iron harrow are, tliat it is 
more durable, and that a smaller surface being exposed to the 
resistance tif obstacles on tbe ground, it is not so much resisted 
as when the frame-woi k is of woo<l. On this accouik^t does 
somewhat more u ork in proportion to its weight. Th^follow- 
, ing figure represents the harrow as formed of iron. 

ViB. 19. 


o 
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In Am figures, Ae hanPOWBcn A<nim 
by Aeir hinga#: but Anj* may be niM more )mmmI| floniBeoted. 
so Aat eacli harrow, shall have » UtUe Sepwrafe pUy. «lid this 
is eonceivodlu be an improvement in Ae uunstvootibn. 

4 

Tbs Ghvbhui. 

The uses of the luurow, it liius been been, are to piAerize 
tile gfoiin<l ithieh ho* been subjected to the actioji oftiie ploiigli, 
to (Hbongage from it the roots of pkiits and otlier hubstanccf. 
wliich it may contain, and to cover the bcetbs uliiidi are sown 
upon the snrtace. 

The hamnv, however, [terforms imperfectly a part of 1 lies** 
operatioife. It is pnt well suited to peuetrati' into the ground, 
an«l drag up Ae warts of plants beuhath the surfaei*. 1’he 
teetli lieiug forced doivn solely by their own weight and that of 
the frame in whieh they are fixed, w’hieh is not coiihiderable, 
Aey are ill fitted«tn make an impression upon the ground, and 
they are easily Arown ont of it by the obstwles wliudi tliey 
encounter. In soil which is in any ilegree teiiaeioiis th»*re- 
foGUy tlie impression made by the teeth of the harrow is often 
seen to be verj' slight. VVero the teetli^ as w'as before olisen ed, 
formed'like the coulter of a jdough, uud set in the siune posi¬ 
tion,'they would better insinuate tlKmselves into the ground, 
and bc^somewhat less,liable to be fm'ced out of it. Hut the* 
harrow, from its nature, could only admit of this construction 
in a VCTY limited degrt-e ; for wore the ti'eth to form a sharp 
angle wiA the fra^ne-work ift which they wen- sef, the roots 
and oAer substances disengaged from the gi-onnd would be col¬ 
lected at the angles, and would tlihs be carried along with Ac 
harrow amf imjiede its progress; while the difficulty woidd lie 
increased of freeing the teetM from tlig,.<mbstay'ce.s colloetc^. 

To obviate Ac^ def#c^ of thp harrow, instrun^ents liavo 
been Snployed, wKeh, ,from their weight aijd eonstrubtion, 
are better able to ^netrate into tlie soil, and dihintain their 
position at tlie re({uired. They gri .termed GniblK'rs, 
CultivaArs, KxtirpaArs, &c. '^hey are of greatly more recent 
introduction into agrictlltiu’c than the plough and tlic"harrow. 
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One of this daee of ll^ethjkr^ts, Fihlaieon’e Harrow, 

feotn the n 2 |me of its ihveOtor‘'Mr John Finlaison, has been 
found*to be an,efficient ihaehine. It is made wholly of iron. 
It consists of two parallel sides A A, with two sets, or pair$ of 
cross-bars, as shown in tite hgare. Into the hindpoost of these 
-Sets are inserted five curved teeth or prongs, and into the fore¬ 
most four prongs. A little before the foremost prongs, the 
sides begin to converge so as to meet at B, where tb y are at- 
tiichcd by a b«Jt to the long handle C, fixed tp which, by a con¬ 
necting bar, is the wheel D, which runs upon the surfae-e. Be¬ 
hind is asj>ecies of spring H, consisting of tv*) clastic r< Is with 
‘openings. ,stml supj)orted iy the manner shown in the figure. 
The Jiandle, which is retained in it.s j/laco in the openings of 
the spring, maybe forced up and down by pressing it; atnl as 
the liaiidlo and tlie fore wheel are joined together, by raising 
the hainlle. the fore wlicel will lie raised also, and the prongs 
allowed to go deefM'r into tlie^roiind. ^Vhen the handle is at 
the lowest opeiiing in the spring, the tbreinost'prongs are lifted 
out of the ground ; and in proj»ortion as the handle is pr<issed 
up into each siUH-essive opening, the prongs descend, until the 
handle is at the toj)most opfuiing, when they will be between 
eight Jind nine inches ?n the grouinl, whiei) is the greatest 
depth at which it is neee.ssarv to set them. The a-xlcs of the 
Jwo hindmost wheels, may, by means of an apparatus attached 
CO the side bar, be elevated or depressedf and tims tl»e hinder 
jirongs made to correspond in the depth at wliich they ape set 
with the foremost. 
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The entire space covered by the prongs of this machine is 
6 feet 4 inches. The length of each prong is 29 inches; and 
the weight of the whole instrument is about 486 lb. Gn stiff 
clafs, or on'soils not loosened by previous ploughing, four 
horses are required to work the machine ; and in ordinary cases, 
Math tolerably light land, three hoi-ses. There is also a smaller 
and lighter form of the instrument with seven prongs, which 
covers a space of four feet. This, on heavy land, re(]aircs three 
hoi'ses, and on light land two horses to w'ork it 

An improvement may be made on this instrument, by means 
of which tlie prod'gs can be lifted pei'pendiculaidy from the 
ground, somewhat in the manner shown in the next figure. 

Another instrument'of this class is Kirkw'ood’s Grubber. 
This is formed wholly of iron, and consists of a frame-work as 
shown in Figs. 21 and 22, in which are fi.ved seven prongs or 
coulters, so placed as to move at equal distances from one 
another. 



The frame-work, it will l^c seen, rests upon three wheels. 
The, handles’AA* move upon the aklc of the two hindmost 
wheels, and they are extended forward to a cross-bar at C, 
which forjns part of the frame in which the coulters are fixed. 
The handle's when moved jet as levers, of which the fulcrum 
is the axle of tlie twq hindmost whhols. rfy depre.ssing the 
handles, they rais^* the*cross-Hhr at C:, with which they are 
connected, and conse<fVieutly tins hinder jiaif of the frame in 
which tlie coultei*s are fixed. • Fmrther, ^the handles are con¬ 
nected by means of rods DDirith the fore^wheel E. The same 
depression of the handles, therefore, w'hich elevates fhe hinder 
part of the frainc-work, draws back the cchinecting-rods, and, 
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acting upon the fore*wheel E, depresses it, which is equivalent 
to raising t|ie fore part of the frame-work. A depression of 
the handles, therefore, raises, at the same time, the hind part of 
the fraine-wo>k by acMiig ufion the bar at (/, andfthe foreifart 
of tJie frame-work by acting upon the wheel E. ^Thus, an ele¬ 
vation or depression of the handles elevates or depresses the 
whole frame-work, and e<msc(]uently causes the coulters 'to 
move at a greater or less de])tli in the ground. JJy me^s of 
a simple contrivance at 11, the coiine<;tiTlg-rotl D is fixed in its 
position, and thus the w'bole frame is kept at the elevation re¬ 
quired. The action of the handles and connecting-rods will 
‘bc’further seen in Fig. 22, which represents a section of the 
machine, the dotted lines .showing the‘change of po.sition pro¬ 
duced by the depression of the handles. 



lly depressing the handles .sufficiently, the whole Coulters 
may be lifted out of the ground vvlicn the machine is turned 
•at the end of ridges, when it is moved from one field to another, 
or when it eneountere great obstacles in the ground, as stones. 
The various coidters being fixed *111 their places by kt*ys or 
wedges, they may be removed, or set at a greater or less deptlr, 
aeeording to the depth at which the ground is to be tilUal. 

The space eovt*red by coulters is 4 feet 4 inches; the 
coulters art 14,J inches long below the bars, 2 inebe^ broad, 
and alK)nt f of ^in inch thick. TJlie diameter of the lundmos^ 
vvlfeels is 22 inclios; and the weight ef the whole machine is 
ahout,4 c\ft. 

The introdiu^Aon of this clhss of instraments into tillage must 
be regarded as beneficial and important. When land is full of 
root-w%eds, the repeated operajtion of the plough, the I'arrow, 
and llic Roller, is resorted to for tilling add cleaning it. In these 
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cases the grubber is a useful assistant, and may frequently su¬ 
persede the necessity of one or more ploughings. ,Under cer¬ 
tain other circumstances it may also beneticially supersede the 
plotigh. Thhs, in verj^ warm weather,'’certain <Btiff soils are 
frequently rendered hard and compressed by being turned over 
by the plough and exposed to the parching influence of the 
sun. In such eases, the stuTing of the soil may often be per¬ 
formed by the gi*ubber alone, without the necessity of turning 
over the soil. 

The grabber can be made to go to any dejith which may be 
required, and thusTthe soil can either be stirred to the depth at 
which it had been originally ploughed, or to such lesser depth 
as may be deemed expedient. It is. in this respect, greatly 
superior to the harrow, which we cannot regulate in this man¬ 
ner. The employment of the grubber, however, iloes not su¬ 
persede that of the harrow in the pulverization of the grouml 
and disengaging of the roots of veeds. The harrow is still to 
bo used in conjunction with the grabber, and e.specially for col¬ 
lecting into heaps the roots of the plants brought to the surface. 

In the same class of instruments is one employed in some 
parts of England, termed a Drag. *The drag is merely a .strong 
triangular barrow, kept in the grounS by handles itssi.sted a 
little by the form of the teeth. It is usually drawn by four 
horses yoked abreast, and can go over about ten acres in the 
day. The land being- ]»loughed, the drag passes across the 
held, and then the harrows follow to complete the operation 
and collect the weeds. 

The Rot LEE. 

The Roller is an instrument intended either to smooth and 
\:onsnlidate the surface of the ground, or to judverize the clods 
of ear^h turned uy by thcr>aetiou>of the plough and the barrow. 

The Wilier chiefly employed is a solid cylinder of wood, or 
a hollow cylinder of cast-iron, surmounted by a" strong frame¬ 
work of wood, in the shafts of \Yhich is yoked one of the y^imals 
of draugh't. The othqf animal, when two are emploj;ed, is at¬ 
tached by chains to the shafts, and moves in a line before. The 
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manner in which the frame surmounts the cylinder, on the ]»i- 
vots of wlyeh it rests, will appear in the following figure. 



The length of the v,winder of the roller may be 5 feet an<I 
its diameter 24 inches. The substitution of cast-iron for wood* 
is a gi-eat improvement in irfic construction of this machine, 
on account (tf the sujierior durability of the material, and be¬ 
cause the iron surface is less a]jt than the wood to collect mud 
as it move.s along. 

Frcfjucntly, imstead of one long roller, the cylinder is divided 
into two, as shuwni in ilie figure, so that eaPh part may.revolve 
separately. The design of this is to diminish the labom* pf the 
, cattle in turning. Soinetiines upon the frame is fixed a large 
box, in which are ])ut stones to incrJase the weight. The 
weight of the roller, however. willj>e best increased by adding 
to that of ,thc cylinder; for thp adding to the weight of t'u* 
frame increases the friction in the way in which it is inos^t con¬ 
siderable in the machine, namely, by the j>re.ssure of the sur¬ 
mounting jyame upon the pivots. For the same yesison, it i.s 
an error to render the frame too heavy, the weig^ht tcing al¬ 
ways J>etter imVeased by an addition,to the weight of the cy¬ 
linder. than to that of the frtime. 

For the eonsVueting of this machin®, it is important to know 
whether the cylindgy of large or small diameter be the most ef- 
ficaciqiis. 

Contr^p^ry to the oj)ininn very genei*ally entertained by the 
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makers of the instnuiient, the roller with the larger, is supe¬ 
rior to that with the smaller, cylinder. It is conceived that 
it can be fairly deduced from a consideration of the forin and 
mode of action of tlie machine, that comparing® together two 
rollers with cylinders of unequal diameter, that with the larger 
cylinder w’ill be more efficacious than that with the smaller 
cylinder, because a greater weight can be brought by the 
exertion of the same force to act upon the ground. 

The manner of using the roller, and the cases in which it is 
to be employed, w'ill be afterwards exjdained. 

The weight of ihe roller may vary with tlie nature of the 
soil upon which it is to act. On fs-rms of stiff clays jt may be 
from IG to 20 cwt.. and on the lighter class of soils a weight 
of 12 cw't is sufficient. 

The cast-iron roller is subject to be broken when dragged 
along a hard road, to obviate which may be emi)loyed a low 
frame on wheels, on which the roller is then to be put. 



V. MAtiHlXfJS FOR SOWING. 

1. Mjkhises Pan SoifisG Cosk ts Rowsv 

K . ' « 

The seeds of the different kinds of corn may he sown, either 
by being scattered irregularlj^upou the surface, or biy being 
deposited in rows at ^ven distances from one another. The 
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first method may be done by the hand, the seeds being scat¬ 
tered from a basket, or from a sheet slung over the sJioulder 
of the»workman. 

When seedf are scattered upon the siuface, wlach is terQied 
sowing broadcast, they fall upon it irregularly. They cannot 
be placed at equal distances from one another, butf nevertheless, 
if the operation be performed well, the inequality of distance 
between individual seeds is too inconsiderable to affect the ge¬ 
neral result, apd tlie average distance is sufficiently prelerved 
thus; 


ris. 2j ^ 



For the purpose, however, o1^ allowing the ground to be tilled, 
and weeds to be destroyed during the growtfi of the plants, the 
seeds are frequently sown in rows, at given distances from one 
another, as 9, 10, or 12 indies. 


Fiff 2B. 



In this case there is' q.n internal between, the rows of seedd, 
which, until the plants shall have spread their leaves and sterns 
over it, may be tilled by ho& or other means. The so>ving of 
seeds in this manner is termed the row or drill System, and 
different kinds «f instnpnents areSemjiloyed for sowing, accordj 
ing as the seeds may be tlio^ of cqfdhl grasse.s, as wheat: of 
rt*rta»i legumuious plants, as the bean ; or of smaller sdeds, as 
the turnip. 

Various modes construction have been adopted for this 
class o'f machines. Generallv a frame-work is placed upon two 
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the fluted cylinders, and by keeping the seeds in motion, cause 
them to fall through the little apertures or holes near the bot¬ 
tom of the box. Th% holes are made to be enlarged or dimi¬ 
nished by m^ans of a sliding iron-plate, placed upon tltem, 
with an equal number of similar lio]es with those of the iron- 
plate. When the holes of the seed-bbx and 'the iron-pl^te 
eoiTesj)ond, that is, when they are placed exactly one upon the 
»)thor, tlu! holes thpiigh which the seeds drop are of their 
largest size. , Jlut by moving the iron-jilate a little to a .side, 
the holes do not entirely coire.spond, and hence the holes 
through which the seeds fall are le.ssened ^^and by moving the 
intn-fdate still further to^one side, so as that no part of the 
two s(*ts of holes shall eori‘e.spoml, those of the seed-box are en¬ 
tirely covered. The iron-plate which thus lc.sscns or closes 
the ajiertures of the seed-box, is moved by a lever, and fixed 
in its positio?! by screws. ^, 

In I'ig. 20, the j>rineiple of construction is that of teeth or 
linishes fix<'d upon an axle, which is more*simple than when 
the method of gi-ooved cylinders is adopted, and is found in 
practice to l»e equally or more eflicient. 

C rej»resents the seed-box, formed with a lid at top, by which 
the seeds are introduced. At its lower j>art are the holes 
through which the s(‘eds fall, and covering them all is a thin 
iron plate with corresjtoiTding apertures. By moving thb iron 
plate, which is done by means of a Icvty, the holes of tjie seed- . 
box arc enlarged or diminished‘to the degree retjuired; and 
i i i i, kv. are a series of titl tubes, enlarged at the upper part 
where they are in coni act with the seedibox, which lead to 
the hollow iron coulters////, ire. These hollow* coultfers are 
shaiqi before and open behind. They inclose the tin tubes at 
their lower end, and make a rut in the ground, irfto which the 
sepds fall. In»the figure, 11 of these coulters with their corres- 
pondmg Jubes arc shown ; And th^;^ are so made as that by 
mcafls of a sirayle contrivance, some pf tbftm may be closed up, 
and the othert placed at equal distances from one another: In 
this way 7, 9, or rows may be sown as may be required. 

At the bottom of the seed-box within, is placed the horizon- 
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tal spindle on which are fixed the teeth or brushes, which, agi- 
tatinff the seeds in the box, cause tliem to fall through the 
holes into the tubes. Motion is given to this spindle by raeahs 
of a. toothed wheel upon the axle of tlie v«lieel E. ^ This moves 
a small intermediate wheel, and this agaui the wheel K placed 
upon the end of the spindle. In tliis manner the spindle with 
its brushes or wheels revolves amongst the seeds, and by the 
motion wliich it gives to them, causes them to fall through the 
boles into the tubes, whence they arc conveyed to the ground. 
When the spindle“is stopped scarce any seeds fall through the 
apertures, and by means of a lever L, the worhman has the 
power of tlirowing the moving wheel out of geer, and thus 
stopping at once the revolution of the s]>indlc. BB su'e the 
shafts attdbhcd by means of hinges to the machine, between 
which the animal of draught walks ; afid A A are the handles 
upon which the w'orkman presses, and by elevating which, he 
is enabled to lift up the seed-box and coultoi-s, so that the lat¬ 
ter may, if required, be raised cnftrelv out of the gi-ound. 
represents a part of a long wooden bar, with a rod and sliar]i 
piece of iron H, fixed to it by hinges at I. The pui-pose of 
this is, that when the machine moves across ridges, which is 
the way in which it is often employed,* a mark or rut may be 
made in^he ground : and when it returns the animal of draught 
walk? in the rut or track which had thus been formed, and 
which i§ accordingly tlje guide or mark by which the workman 
is enabled to direct the course of the machine. This marker 
is made to be lifted to eitherxide alf may be re«juired. The at¬ 
tachment of it to tl^e machine Is not slv>wn, on aec^ount of the 
smallness of the figure. 

FiR.SB. ‘ 
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2 . Machise FOB Sowing Corn and Grass-Seeds Broad-Cast. 

The sowing of conf from the hand is known to be attended 
with some uncertainty, being dependent, for the accuracy ofithe 
execution, upon the skill and attention of the sower. The re¬ 
gularity of the work is also affected by <idnds. In either case, 
the means rarely exist of detecting the degree of imperfection, 
until tlie jdants are above ground, when it is too late to correct 
it. .Aft a remedy for these inconveniences, a machine has been 
introduced into agricxdture, for sowing the seeds of corn and 
grasses broad-cast. The gi’cat reeommeiWation of this ma¬ 
chine is,,the regularity Jiyd certainty wdth which it performs 
the work, the saving of seeds, and th& rendering the execution 
indej)endent of unskilfulncss and the want of care m the ope¬ 
rator. * 

I'ho machine consists of an oblong box 16 feet or more , 
in length, supported u])on a frame-work with three wheels. 
Working at the bottom of tiic inside of tbS box, is a horizon¬ 
tal spindle A B, Fig. 30, upon which is fixed a series of pi¬ 
nions (or 11 spindle OP, on which is fixed a series of hard 
brush(!s). at the distance from one another of about 7 inches. 
Motion is given to this sjundle from one of the hinder wheels, 
by means of the axle C, upon the end of which is fixed the 
mitred wheel 1). This horks into a small mitred wheeii upon 
the little shaft F ; which again, by m^ans of anotSef mitred. 
wheel working into a similar wheel F, gives motion to the 
horizontal spindle. In this\naniJl*r thtf spindle with its'pinions 
or brushes, is made to,revolve*as the machine moves forward. 
At the lower ])art of the seed-box witbin, are hollowed'out ca¬ 
vities, in whichithe seversil pinions work ; and at the bottom 
of each of these cavities is a small apertmre or Polo, through 
u;^iich the seeds fall. • There is*thus along the whole bottom of 
the seed-box, a line of holq^; and^*long thin iron-plate upon 

*the butside of the seed-box is made with similar holes. This 

• * 

iron-plate isf moveable by means of levers, and is made to 
be fixed in a given position by screws. When the holes of 
the iron-plate are placed so as to correspond exactly with 
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those of the seed-box, the holes through which tho seeds fall 
are of their, largest size. By pressing the iron-plate a little to 
one side, it partially covers the holes of the seed-box, and thus 
the holes through which the seeds fall are diftiinished ;»hy 
pressing the iron-i)late still more ta a side, the holes of the * 
secd-hox are covered, and no more seeds'fall through. In this 
manner, precisely as in the case of the drill-sowing machine, 
the aperture.s of the seed-box can be enlarged or diminished, 
so as to allow a larger or smaller quantity of 'seeds to fall 
through. The seeds, however, in place of falling into tubes, 
and being thus conveyed to the ground, andyeposited in rows, 
*faI1 at opcc upon the gi^und, and so are sown broad-cast. 
They are then covered by the harrow,-in the manner to be af¬ 
terwards described. * 

Kig. 31 is a pcrspcctn e view of the machine. AB represents 
tiui long wooden seed-box. CD are the shafts fortlie attach¬ 
ment of the animal of draught. LL arc two small levers for the 
purpose of moving the iron-plate, and N is %ne of the screws 
for fixing it in its position. M is a lever acting vertically for 
tlje purpose of changing the position of the seed-box, which is 
sometimes re([uired in tho ease of a steep iiscent. 



The animal of draught between the shafte walks in the hol¬ 
low of the ridg§, in which |ilso moves tlft fore-wheel,Vhich, 
however, is nol seeq in the figure, being hidden by the seed-box 
and fr^me. The long wooden box extends over half the space 
of each g,djoining ridge, and thus the breadth of an entire ridge 
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igsown at once. In order that the machine may be adapted 
to variations in the breadth of ridges, some of the holes at each 
end are made to be closed by means of sliders. The woi'kman 
waHis behindf A man and a horse with this machine, nith 
the assistant required to, bring Ibrwai’d the seeds and empty 
them into the seed-bo‘x, will sow from 20 to 25 acres in a day. 

The regular manner in which the seeds are sown by means 
of this kind of machine, renders less seeds necessary tlian when 
the common method of sowing by the hand is practised. And, 
further, this greater regularity in the distance of the seeds 
from one another, produces a more ecjual growth or braird of 
the plants. ^ ^ • 

Besides the sowing of the cereal grains, the machine is well 
adapted to the sowing of the seeds of the grasses and clovers. 
The seeds of these plants are very mihiite, and more difficulty 
exists in sowing them with regularity than the larger gi’ains, 
and in an especial manner diu-ing winds, when, from the light¬ 
ness of the seedil they are easily bloxvn aw’av. When the 
seeds of clovers and grasses are to be sown, the spindle with 
brushes, in place of that with pinions, is to be employed. 


3 . Mjchines for Sowisa the Seed^ of tub Be as and Pea. 

The’Seeds of the B4an being of larger size than those of the 
cereal .grasses, a peculip.r kipd of machine is employed for sow¬ 
ing them. , 

Thp simplest of these machines consists of a seed-box, in 
the bottom of which works a grooved cylinder. At each re¬ 
volution of the cylinder a quantity of seeds deperchmt upon 
the size of the grooves, is carried round, and these fulling in¬ 
fo a tube at the botton\ are conveyed*to the ground. This 
machiiye is generally mad& to sovf only one row at a time. It 
is thus so light as to be‘pushed forward by tlve.hand, and is 
moved upon a single wheel like a wheel-barrow. From this 
wheel, motion is convej^ed to the cylinder by means of tranks. 

In the following figure, A is the seed-box, at the bettom of 
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which tlie grooved cylinder works; BB are the handles held 
elevated bjr the workman; £ is the wheel on which the ma¬ 
chine Inoves : CC arc the cranks connected with this wheel, 
which gives motion toitlie^ooved cylinder within the box }> D 
is the tube through which the seeds fall into the rut prepared 
for them in the ground, in the maimer to be described, when 
treating of the culture of the bean. 

Fin. S’. 



But a better machine is now employed for sowing the seeds^ 
of the bean as well as of the pea. In this implement, as in' 
the other, a grooved cylindA* works in the#>ottom of a seed- 
box ; but the seeds are conveyed to tlie ground by three tubes 
in place of one, so that three rows aix* sown at once. The 
machine is drawn by a smglc horse, and the seeds are de¬ 
posited in the hollows Vef^' een drills previously formed, in the 
manner to be ex])lained when describing *the cultur>> of the 
bean and pea. Fig. 33 vepresents this machine : AB is the 
seed-box, and C the wheels by which motion is conveyed to 
the grooved cylinder*; DDD are the tuWs through which the 
seeds full, and EF the shafts to which tlie animal of draught 
is attached. 


Fi?. 
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4. Mjchise fob Sofcisa tub SMJi-LFfi Seeds iXtHo ws. 

The seeds of the turnip and a few othhr plaiiti cultivated in 
rows require a peculiar ciass of machines. 

, Those differ very much in the details of their construction, 
and arc more or less perfect in different parts of the country. 
Sometimes the method before explained of grooved cylinders 
is adopted, the sizje and mode of action of these being suited 
to the minute seeds to be sown. The seeds are then carried 
, to the ground in tubes, defended at their lower part by coulters , 
which make ruts in the gi’ound intowhich the seeds fall. 

In place, however, of tising grooved cylinders, the more com¬ 
mon method is to place tho seeds in cylindrical boxes of iron 
or tin, which are made to revolve, and which being perforated 

a line all round, the seeds fall through as the boxes revolve. 
Embracing the cylindrical box a thin iron or tin plate, in 
which also are perforated sets of holes, by slight change in 
the position of which, a gi’eater or siindler mnnl>or of holes in 
the boxes can be covered, and so a gi’eater or smaller <{uantity 
of seeds allowed to fall through. 

Fig. W, represents this method of coAstruction. A A are two 
boxes or hollow cylinders of tin, with a row of holes round each 
cylinder. Into these cylinders the seeds are introduce<l by . 
means of apertures will* sliding lids. Motion is given to them 
by a pinion upon the axle of the wheel at B. This acting up¬ 
on the intermediate pinion C'gives motion to the pi,nion ui)on 
the end of tlie axle' I). The cylinders A A being fixed upon 
this axle, they revolve in proportion as the machine is moved 
forward. The seeds falling into the tubes GG a «•, conveyed 
to the ground. The hollotftcoultcrs HH defend the lower 
eutremity of* the tubes, and make rats,*- into which the seeds 
fall I is a lever, 'jjfhich, by meanu of a toothed wlirel work-, 
ing into the teeth, of* the .iron-plat^ KK, can ip'ovo tlie lower 
ends of the coulters and tubes to a greater pr smaller distance 
from each other, according as the rows may be somcwhati^nore 
or less distant. 
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Fig. 35, rejiresents the niachiue complete. . AA are the 
shafts, to which is yoketl the animal of dj^ught. BB is a 
wooden box, in which arc contained the cylinders, to which mo- 
^ tion is conveyed by the pinion fixed niton wo axle of the large 
wheel C. DD arc the hoUow iron coulters, in which the tubes 
for conducting the seeds to the ground’tei'minate. are two 

light wooden rollers, w^hich follow each track of the coulters, 

is a laiwr wooder 'iler in front, the 


and ibat the effect of t’lis I’oUer is to flatten and compress these 
drills just before the seeds are sown. (iG ai’e two handles 
which arc held by the wgjd^man. These are attached to the 
coulters ill siuli a uianffer, that when eithewhandlo is lifted up, 
the l•o^resl•onding coulter also is raised ; and thus the w'orkman 
, iiH.s tlic power of lifting up either coulter, when impeded by 
roots or other obstacles. 

Fis. S-K 



Sometimes thty machines of this cla^ are made to sow only 
one row at a timtt; but it is an improvement that (hey be made 
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to BOW two rows at once, both on account of the savitig of Ih. 
hour, and of the greater steadiness with which the larger ma¬ 
chine moves forward. Sometimes motion is communicated to 
thS horizontdl spindle, not by nietins of*two w'heels, as shown 
in the figure, but by a eommunicati<m with the roller whieh 
flattens the ridges. These and other variations, however, in the 
construction, it is not necessary here to detail, tiie purpose being 
to dewribe one good machine, and not the many differences of 
constrnctiou of which this class of instniments is susee[itihk>. 


III. I.MI>LEMEXTS Ef)R IIOEI.VIi 

The machines of tin's class are those whioli are enijdoyed for 
'^he purpose oi tilling the intervals of plants which are soivn in 
vw$. 

The plants which are cultivated in this manner are, in eer- 
bain cases, the^ce^al grasses ; in’other eases, the l»eau, the pea, 
and such leguminous plants as are cultivated for their seeds ; 
but, above all, the turniji and other jilants of the cabbage fa¬ 
mily, the potato, the carrot, the beet, sind various plants cul¬ 
tivated chiefly for jtheir roots, bnlb-s or tubers. 

The instniment most generally employed for tilling tlio in¬ 
tervals of the cereal grasses is a hoe used by tlio hand ; al¬ 
though, where the sj'jjtem is practised to a great e.xtont, it is 
found convenient to employ a series of hoes, moved by horse- 
labour. These are commohly flat triangular shares, of .such a 
size as to occupy the interval of the r<.n-s, and so formed as to 
be stft at a greater or less distance from one another as may be 
required ; and they are attached 'ro a frame fixed on wheels. 

But, in the practice qf the farm, the hoeing instruments 
<tha,t may be considered as itially essential, are those used for 
tilling the intervals of feguminoijs plants, as the pea and bean, 
of thd plants of the cabbage famUy, and of the vtwiois spe¬ 
cies of plants cultivated for their'roots and tuhets. 

A hoeing mstrument for the latter classes of plants is a com¬ 
mon plough, formed upon the principle of‘the plough already 
described, but of smaller size, and drawn bv one hoii,c. 
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In us ing this plough, the animal of draught walks in the in¬ 
terval between the rows of plants. The plane of the left-hand 
side of the plough Ls made to go as near the line of plmts as 
.can be done withojit injury ; and in this tnanner the plough 
cuts off if shallow slice of ftirth, and lays it in the interval be¬ 
tween the rows. The same operation is then performed with 
the adjoining row of fdants by the nlongh returning in tlie 
same intervr'’; 
and thu 
ing rows .. 

tween them. This is a very cHicacious .species ot tillage, though 
attended with some expense of labour. It is frecjuently used 
in the case of the first hoeing to be given, to potatoes and tur¬ 
nips, in the manner to^,JUe tiftenvarils described, and in the 
case of beans where the land is stiff and thl* intervals wide. 

Besides this, however, ^are employed hoes of very various 
•eenstruetion, Avhich, by means of shares and coulters, or of 
coultera alone, till at one turn the entirJ interval between the 
rows of plants. These are sometipies made with beams .in the 
manner of • the plough, and sometimes without beams in the 
manner of the haiTOw. ’ The former is, for general purposes. 




116 


IMI’IiEilKNTS FOR HOKrNG. 


chine of tliis class suited to the diftereiit purposes to which it 
is applied. , 

It will be seen tliat it is Ibnned with a beam and hahdles, 
like a plough.’ It has a triangular two-winged •'share, which 
passes between the rows Sjf plants. Fixed to the horizontal 
bars are two upright coulters, bent inwards at the lower ex¬ 
tremity. The bars to which these coulters are attached slide 
upon t)ie cross-bar A B, and arc fixed by hinges to the beam, 
and thus the upright coultei’s can be placed at such a distance 
from one another, ns to work !>s near the rows as they can go 
without cutting or injm'ing the ])lants. In this manner, by 
means of the broad share in the ccntoe, and the coulters at the 
sides, the entu*e space between the rows of plants is tilled. 

Further, by removing the two laterjil coulters, and substi¬ 
tuting two mould-hoards, a hoeing machine of this kind may 
Jbo converted into another implement employed in tilling the 
ground—a double^ould-board plough. The eflFect of using 
the lateral coulters in tilling, is to move, in paid, the earth 
away from the plants. By substituting the double mould-board 
plough, the operation is reversed; for, by passing along the 
intervals of the rows, it lays back the earth towards the plants 
from w’hich it hail been moved by tl'ie action of tlie lateral 
coulters. 

Fig. 37, represents the instrument! with its broad share and 
lateral«30ulters. Fig.»-38, represents it when the coulters and 
bars to which they arc attached are removed, and the two 
mould-boards are subslitutecl. 



I 


Although the machine described will, in most cases, 8.n8wer 
the purposes required, yet, in the case of particular classes of 
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soils, or rather in particular conditions of the soil, the broad 
share is found to raise up the ground in clods or masses, and 
to be sometimes incolivenient when the land is very full of 
weeds. In such cases, an instrument witli coulters alone may 
be beneficially employed. The following figure represents a 
machine of this construction. 



It is formed, like the last,,of iron. In the centi*e is a coul¬ 
ter ; and, attached to the beam, by hinges, are two bars, into 
each of which are inserted two coulters. The bars can be set 
at a gi’e.ater augle to the beam, and consequently the coulters 
made to extend over a 4 >^ter space and till a wider interval. 
Near the fore-end of thenjeam is a wheel, the purpose of which 
is to steady the motion of the machine; and there is sometimes 
Jnehind another wheel, winch adds to the effect, but whmh is 
nut indispensable. » • 

By removing the wheels, bai-s, and coulters, and attaching 
tlie apparatus shown in Fig. 40. tfn' machine is converted into 
a double mould-board plough. 



'I'he followiil^figqre represents a simpler hoe of tins class, 
which is as efficient as any that can be used. It is best con- 
stimctel of iron, ^ The lateral beams containing the coulters 
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ar« moveable, and thus can be adapts to till a wider or nar¬ 
rower iuten'ul. 

ris.o. 



IV. MACHINES FOB THRASHi:)i;0 AND WINNOWI^(!. 

1 . THnAsuisa MAcmm, 

The separation of the grain of corn A’om the straw, has been 
iefiFected by various means. That which is the most familiar, 
and which has been derived fronj the earliest times, is by the 
flail, a simple instrument, which consists of two staves bound 
together by tough thongs. One of the.se staves is held in the 
hands of the workman, and with the other the nnthrasbed corn 
is beaten with force. By this meaq. the grain and husks are 
separated from the, straw, and those ugiin, by the further action 
of winnowing, from each othei’. 

The flail, although efficient in the* liands of an expert work¬ 
man, K but a rude instrument. The operation performed by 
it is laborious, and the separation of the grains from the stems 
is often imperfectly executed. As agriculture has advanced, 
attempts have been naturally made to substitute machinery 
which might perform the operation required with more facility 
and greater despatch. These attempts were but partially suc¬ 
cessful,'urilil the invention of Andrew Meikle, an ingenious 
mechanic of Scotland, towhobi, beyond,a question, belongs the 
honour of having perfected tlie thra.shing-machine.^ Changes 
and improvements have, indeed b^cn made on certain pi.rts of 
the original machine ; but in all its essential fjBrts, and in the 
principle of its construction, it remains as it came from the 
hand.s of its inventor. 
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In this machine, theunthrashed corn is made to pass between 
two revolving rollers. It is held firmly by tlxese, which are of 
small diameter, and Avolve with comparative slowness, while 
it is acted upon by a set of beaters, as they may be called, 
placed upon a cylindei’, and revolvjng with great rapidity. 
The cylinder revolves u[)on a horizontal axle, while the beaters, 
consisting of bars covered with iron, are fixed leilgthwise upon 
it, that is, parallel to its axis. The action of these beaters 
detaches the com and chaff from the straw, and then, by ineans 
of revolving rakes, the straw is shaken, and'the coi’n and chaff 
ax’e allowed to separate from it. These fstil through spars or 
' wke-meshes into another machine, where they undergo the pro¬ 
cess of winnow’ing, while the straw itself is carried forward and 
thrown oxit of the machine by the action of the revoMng rakes. 

Fig. 42 represents a Cransverse section of these parts. In this, 

A A ai‘e two fluted cylinders of iron, working into each other, 
and between which the unthrashed com is made to pas.s. B is 
the eylinder upon which are placed the fom* |ffojections or beat¬ 
ers ccec. The cylinder revolving with great rapidity, the 
beatci’s act upon the unthriishod corn, as it is firmly held by 
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from the stems. The whole passing over the cvlinder, is thritwii 
fonv’ard in the direction shown by the arrows irxx. It is first 
acted upon and shahen by the foiu’ rakci^ EEEE, placed upon 
thft hollow cylinder D, moving in the dit;ection of the arrow y. 
It is then thrown forwar^, and acted upon b}' an equal number 
of rakes, placed upon the circumference of the sparred cylinder 
I, and by them it is thrown out at the end of the machine, at 
li. The bottom of the machine FGH, is so formed with spars, 
or a sjiecies of wire-work, that while the straw is carried for¬ 
ward by the action of the rakes, the detached grains of com 
and chaff fall dowmin the direction of the arrows x'itxsx, into a 
machine below, in which, by the action of winnowing, the chaff' 
is separated from the grain. The iTrst of the revolving cylin¬ 
ders I), iiS formed of thin iron, or of wood covered with tin. 
The second of the cylinders 1, is of wohd. sparred, so that any 
com or chaff, not separated by the action of the first inkes, may 
fall through in passing over the last cylinder. The rakes at the 
circumference of this cylinder inay have brushes fixed upon 
them, which sweep back any of the corn or chaff which may 
have fallen into the cavity at K, and in this manner the whole 
of the detached grain and chaft' fall throiigh the sjiarred or 
meshed bottom FGH. * •>. 

The machinery of tlie thrashing-machine is driven by animal 
power, or by wind, water, or steam,< variously’' applied. The 
parts described are within the apartment or barn in which the 
thrashing process takes place. The moving power applied is 
without the walls of the barK properly so called. The form of 
the thrashing parts^ of the machine is Represented In b’ig. 43, 
with the wheels and pinions employed in moving them. Here 
A is a large spur-wheel with its a'xle resting on the beam B. 
To this vjheel, motion is communicated by means of the moving 
power withorat the barn, wheCher that |hall be animal power, 
wind, water, or steam ;*and this^ wheel, by means of wheels, 
pinions, spindles, dribclts, gives motion to all the i>art8 ^f the 
machine. First, by ac’ting upon the pinion C, ittgi^es motion to 
the revolving cylinder D ; second, by means of ])inions, it gives 
motion to the horizontal sh:tft H, and this again, by mJans of 
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wheels, gives motiuii te^tlTe ttuted evHnder F, and to the hollow 
cylinder G, witli its four attached i-akes. A wheel Ihe axle 
^ of G gives motion to the two intennediate wheels xx, andrtliese 
again to the wlu'el y, fixed upon the axje of the sparrei^ cylin¬ 
der II. Further, by means of tlie belt 1J, placed upon a pully 
on the spindle K, motion is coinflmnicated to the winnowing 
machine K.. 

It is not easy in so small a figure to represent con*ectly those 
difiereiit parts. It must sudicc here that the reader make him¬ 
self ac<iuainted with the essential parts of the machine, and the 
general means *by whiph they arti put in motion.* The larg^ 
spur-wheel he will obserye, conyiAinicates motion directly 
fo the i-evolviag cylinder D. The same spui'-wheel, by means 
of the spindie*^, cc>mmunicates motion, first to the two revolv¬ 
ing cylinders betvyeen which the untlirasheil corn passes, and 
sceoiuf to the hallow cylinder G, with its series of raker.: an«l 
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tim again, by means ol intennediate wheels, gives miition tu 
the jarred cylinder H, with its several rakes ; while, by meaas 
of a belt, motion is communicated to tbh winnowing.nHU‘hiiit> 
K-which stalids below the si)arred bottom of tic thrasliing. 
machine, and has the com or chaff conveyed to it throngb a 
large Uop\>er. 

To undei-stand further tJie general arrange«n*»t of tla* 
thra-^Iiing-machine, it is to he obsen'ed tlmt the burn in which 
the operations of thrashing, wbiiiowiiig, A:c. are carried on, i.s 
divided into tlirce apm^tments. M is the nj>per story of tlie 
bam, in which the^JnthrasIied com is placed. Ai, immediately 
underneath this, is an apartment for receiving the corn as.it* 
comes out of the ^vinno\^■ing machine at the apertures RH. 

O is the part of the barn into wliicli the straw falls, ami is 
called the straw-barn. Into the uppef apiu’tnient M, the nn- 
thrashed sheaves of com are carried from the bam-yard ge¬ 
nerally by means of an easy gangway on the outside. In the 
apartment N, whitsh is called the*dressing-bam, the eoi-n is re¬ 
ceived from the viinnowing-machinc, and made ready for use. 

In the large straw-bam, the straw is generally piled up until 
it is required for the'purposes of fodder or litter. 

The thrashing-machine, it has been void, is driven by annual 
power, or by wind, water, or steam. The animal of draught is 
generally the horse, and from foui” to six are the numbers 
usually employed. T^e animals walk in a circular covered 
pathway, w'ithout tlie barn. Fig. 44 shows the manner in 
which 'they are generally attached, and the means by which 
motion is conveyed to the largb spur-'v^heel w'ithin the bam al- 
ready'Teferred to. 

A is a vertical shaft. BC is‘a large wheel with teeth 
working.into the pinion D. This gives motion to the shaft E, 
and this again to the spur-wheel withip the bam already re¬ 
ferred to. ^ , 

GGGG are vertical posts, descending from kmg beam%.IlH', 
placed above the animals of drauglit. To the4» posts the ani¬ 
mals are yoked by short chains attached to .he collar, and, 
moving in a circular course, they give motion jo the apparatus. 
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The number of horses employ ed, it has been said, is gene¬ 
rally from four to six. The smallest class of machines is 
thos(‘ ill which only two horses are employed.* There is always 
a waste of labour, however, when loss than four horses are used. 
Whatever be the number employed, the operation of moving 
the machine is a severe one upon the woi’king cattle, from the 
dead w'cight of the dra j(g1»t, and their conhned position. For 
this reason, amongst others, the substitution of medhanical 
for animal power is always to be preferred where circumstan¬ 
ces will admit of its application. 

The mechanical power employed may be water or steam. 
Wind also may be employed, but •this is too imcertainand un¬ 
equal in its operation to* be w'ell suited for .driving the thrash¬ 
ing-machine. 

When water is the power’employed, the common machinery 
of the watdr-wheel is used. Of the different powers, water, 
where it can be commanded in sufficient quantity, is the mns( 
economical. 

• Bi’i; where water cannot be obtained, then the best resource 
is steam, whicll from the great and steady power capable of 
being applied, {admits of an admirable construction of the 
thraslung-machino. The steam-engine may either be e non- 
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coudensing or a oomlensinp engine. The former is the nio.st 
simple, anil at its first cost the most cconomiiwlthe latter, 
though more expensive, is the more per/ecf. The enfrine, ac¬ 
cording to the size of the fann. should be*v»jii!il to a six or eight 
horse-power. The steaKi-cnginc tor the thrushiiig-inachine 
Jias now coino into general use in the north of linglund und 
.south of Scotland, where the farms are generally of the huger 
class. 

Thrashing-machines driven by hand-labour have been often 
recommended, and in some cas^ constructed. But the ma¬ 
chines of this clas,s* appear to possess no advantage over the 
flail, or rather to be much inferior ,to it witli respoi‘1 to ei’o- 
jioniy of labour. 


2. ff'/xxo wixo-M^cnrxx. 

The Avinnowingunachim* Is des'igned to remove the husks or 
chaff of corn from the grain, and to separate the impurities and 
loose refuse intermixed. With certain variations in tlie form 
of its parts, the principle of construction of this machine is in 
most places where it is used the sauiby- 

Four‘or more oblong boards of woodai’e fixed, at equal dis¬ 
tances from one another, upon an axle, placed horizontally, and 
exten4j.ng through the^macliine. This axle is driven round by 
a wheel acting upon a pinion, so tliut a rapid rotatory motion 
is given to the boards, and a-^current of air by this means pro¬ 
duced. The corn to be winnowed is ipude to fall from a box 
or hopper, in the course of this current, through one or more 
sieves of wire, which, being kept ill a quick lateral motion, in¬ 
tercept apd ecatter the grain, while tlie current of hir acts in 
blowing away the chaff. TIaj chaff bping separated in thi.s 
manner, tlie heavy grain'falls down and is collected. 

Figuie 46 represbats one side of the macliine.. A is a wheel 
driven by the handle B, and this wheel acting ikion the pinion 
C, gives motion to an axle, on which are pl^rjd four oblong 
boards. To these boards, which are enclo.scd i^varly all round, 
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air is admitted from open spaces on both sides of the machine, 
as shown in, the figure. These spaces may be enlarged or di¬ 
minished by means of sliding boards, so that a larger or smaller 
qnantity of air can bc*admitted. 


Fii'. t.'i. 



l''igure 40 is the opposite sgide of the machine, and the oc¬ 
cult lines represent a section of the interior. Here DDDD 
are four oblong boards, fermed fanners, by the rapid motion 
of which in the direction of the arrows xxxz, a strong cur¬ 
rent of air is produced through the interior of the machine in 
the direction of the andws y y. E, shown, also in Fi^. 45, is 
a hopper, into which the corn to be winnowed is put The 
^orn falls down from theThopper upon the sieves HI. These 
sieves are connected with the bottom of 4he hopper FG,-which 
is moveable, and fixed to a hinge at K, and hung on two chains. 
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one of wVich, L, is seen in the fijrure. \''heR motion, there- 
fore, is giVea to the sieves HI motion is at the, same time 
given to the board KG, which forms the lower part of the 
hopper. Tlie shaking iqotion given to*tliis board causes the 
com in the hopper to fall through upon the sieves by the aper¬ 
ture at G. By means of tlie screw M, a sliding hoard is made 
to be raised or pushed down, so that a greater or less aperture 
shall be left at G. The lateral or shaking motion is given to 
the sieves and bottom of the hopper by means of the rod Q, 
which is connected by one crank with sieves, and by another 
crank O with the, axle C, to which the fanners are attached. 
The bottom of the machine TR, formed of boards, ,>s plaCed 
obliquely, so that the com, after having passed tlirough the 
sieves, shall fall along the inclined plane from T to R. A 
part of this bottom is perforated like a sieve, so that dust, sand, 
and other impurities, shall be separated from the com as it 
falls from T to R. A portion of this bottom also PT is made 
to slide. A board S, extending across the machine behind, is 
made to slide up or down, and all the space « ^ is open. 

The manner in which the machine acts w’ill now be under¬ 
stood. A person drives the handle, and so gives motion to 
the fanners within, The com to b^winnowed is lifted up, 
placed m the hopper, and continusilly supplied as it falls through. 

It falls through the aperture G, Avhich it has been seen can be 
enlarged or diminishwl, upon the tw'o parallel wire-sic\ .>s HI. 
In the mean time, the ciwrent of air acting upon it, the chaff 
is blown out at the enfl of the machine in the direction of the 
arrows «««. The heavy com" falling down the inclined bot¬ 
tom Cbmes out at R. Should any of the corn be so light as to 
be blown past the point T, but yet not be sufficiently light to 
be blown a^ay with the chaflT, it falls down in the intermediate 
space in thef direction of the arrows ft' itt, sepdrately from the 
heavy com. By pushi% upwards the sliding board PT, a 
smallef quantity of "this lighter cqm is separated, or, in *other 
words, a larger portion of it falls down m^edl^Wlth the heavy 
com.. By elevating tlie board S, a smaller .qiAntity of lighter 
corn is blown away with the chaff. 




TUENIP-SLICKR. 


127 


There are differences in the form of this machine. Thus in 
place of two sieves one above the other, one may be rendered 
sufficioiit. The heavy com, in place of falling out at the end 
at R, may be«made to fall out at a spout at the feide; and,-nn 
like manner, the light corn, in place of fallingdown below the 
machine, may be discharged by a spout. This is the con¬ 
struction adopted when the machine is attached to the thrash¬ 
ing machine. Sometimes the bottom PR is made moveable, 
so that a shaking motion may bo given to it for the better 
causing of dust and sand to fall through. The machine when 
not attached to the thrashing appai'atus is ipade so light as to 
‘be*rcadiljr moved from onq part of tlie barn to the other. 


V. IMI'LEMEXTS FOB PRF.PARING FOOD FOB UVE-STOCK. 

1 jf many cases, it is benefirpal to prepare the food to be used 
by the animals of the farm in various ways. The first to be 
mentioned of the class of implements employed for this pur- 
j)ase, is that for cutting the roots of turnips and other plants 
into pieces, that they may be the more readily eaten by sheep 
and oxen. 


1. ^fvRXIP-ShlCEB. 

Various machines have been constructed for this purpose. 
The most common and simple is that formed by means of 
knives placed upon a fly-wheel,*and made,by each revolution 
to cut slices ft’om the turnip or other roots. The parts* to be 
cut are placed in a box opdh at the top and one of the sides. 
A large w'Reel, covered with boards, is set upon a frame-work, 
in such a manner as h;; cover the* open side of the* box or hop¬ 
per, so that, when tlie roots, are put’into it, they press upon 
the side of tbe wheel. In the wheel ar* placed two knives, 
at equal distaii Jes from each other, and extending nearly from 
the centre to t|e ,circumference. At every revolution of the 
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wheel, each of these knives makes a stroke upon the wots, 
which are pressing upon the wheel at the open side,of the hop¬ 
per, and cuts oflF a slice. An -Aperture is made through the 
enlire wheel,' c^esponding with, and of the length of, each 
knife, so that^ -t^en the Slice is cut off, it passes through this 
aperture, and falls down on the other side of the wheel. The 
wheel is driven by a handle, and roots being constantly filled 
into the hopper, the process of slicing is carried on. 

In the following figure, AB represents the hopper in which 
the roots to be cut are placed : CD represents the large wheel 
formed of boards,, and which covers the open side of the hop¬ 
per : E and G are the cutting-knives, extending neprly from' 
the centre to the circumference of the wheel. The apertures 
corresponding with these knives, extend quite through the 
wheel. At everj’ stroke of the knife the slice cut off passes 
through the aperture, and falls down on the other side. One 
person drives the wheel by a handle, and another fills the roots 
into the box. A basket or other vessel may be placed for re¬ 
ceiving the slices as they fall. 



This machine is exceedingly well adapted for cutting the 
wjots of turnips and mangel-wurzel for oxeh. But when 
sheep, and especially young sheep, arc to be fed in spring, and 
when t*heir teeth ari? loo^, it is of^en better to* cut the bulbs 
not only into slices, but to divide them ;.ntd^ Smaller pieces 
still, that they may be the more readily take^ up by the ani- 
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nials. The machine described may be easily made to cut the 
roots in thi| manner. A series of sharp projections are to be 
placed *apon the wheel, just b^re the apertures, so that the 
root may be out by these before it is acted upoii by the ctlt- 
ting-knife* By this means the roots are cut not only into 
slices, but into pieces proportioned to the distance at which 
these sharp projections arc placed from «ne another. 

Other machines may be used for peiiorming the samg ope¬ 
ration. The folloAving figures, 48, 49, and 50," represent a 
machine of this kind. Upon a square frame, there is placed 
a hopper. A, figure 49, in which the roots to be acted upon 
are put. , Forming a movp|iblo bottom to this hopper, is a se¬ 
ries of iron bars, or grating, to which am alternate motion is 
given by means of a crank C, formed on the shaft of the 
fly-wheel E. Fig. 49 shows a front view of the grated bot¬ 
tom, at tlie top of which is a rail a, placed at a little distance 
from it. This rail is sharpened so as to form a knife. Fig. 50 
shows a section of the grated bottom with ^e knife a, and a 
scries of studs d, between the horizontal knife and the grating. 
These studs are shaiqjcned so as to form a set of knives placed 
vertically. Thus there are two sets of knives, the first a, 
which miikes a nearly horizontal stroke, and the second d, 
which makes strokes at r^ht angles to the last. The roots on 
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being cut fall through the bars upon the spout D, Fig. 
48, and so are collected. 

A very easy mode of cutting turnips into pieces fos* 
cftttle is by 'an instrument (Fig. 61) with four blades at 
right angles to one another. The turnip or otheAoot 
is struck os it lies upon tlie ground, or in the feeding- 
trough, and tlius one stroke is divided into four 
parts. 


Fig. Si. 



2. CHAFF-CVTTEn. 

The chaff-cutter is a machine employed for cutting hay and 
straw into pieces of a given length. By this process, it is found 
that the dried stems of plants can be more easily consumed by 
cattle, and, therefore, afford more nutriment. 

In this class of machines, the hay, straAV, or other substances 
to be cut, are placed in a narrow oblong trough. They are 
then pressed forward to two revolving cylinders, which, while 
they hold them with firmness, gradually carry them through. 
They are then acted upon by one or more knives, some¬ 
times placed upon a fly-wheel or ih. axle, and sometimes on 
another wheel, to which motion is conveyed from the fly¬ 
wheel. At each stroke of these* knives, a portion of the 
stras" or other substance is cut off of the length required, as 
from half an inch to an inch. The desiderata in the construe- 
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tions of these machines, are,—causing the knives to mahe the 
stroke in most efficient manner, which is done by placing 
themdn an oblique ^position, causing the straw or hay to be 
brought forvwird, to be acted upon by the kniveS with regula¬ 
rity, and So adapting this to the several strokes of the knives, 
as to vary the length of the cut according to the clegree of fine¬ 
ness to which it is wished to reduce the stems. 

The foregoing figure represents a machine formed with a re¬ 
gard to those principles. Upon the axle of the fly-wheel A 
are fixed the knives CC, and B is the trough in which are 
placed the straw and other substances to be* acted upon. These 

'ai« bropght gradn.ally fopward by two smooth cylinders, to 
which motion is given by the wheel A. As the stems come 
out of the box in proportion as they are brought forward by 
the cylinders, they are acted upon by the knives, and cut into 
pieces of the length required. The manner in which the stems 
are brought forward in the precise degree necessary, so as that 
they may be cut of a given length, could not*be explained with¬ 
out sections of the different parts of the machine ; but the figure 
will give an idea of its general form and mode of operation. 

3. MjtrhiNK FOR Bitumxu CiBAis. 

^ A machine is used oficasionally for bruising seeds,’as of 
pease, beans, or oats, intended for the fi^pd of animals, and thus 
rendering the mastication more perfect. There are different 
forms of these machines. They •are sinnetimcs driven by the 
hand, though this is better doile by a power attached to the 
thrashing-machine, or, where this is not convenient, by a iJingle- 
horso power. Perhaps th^? best construction of this class of 
machines is that of two plane rollers of large diameter, kept in 
rapid motion, the corq to be bi'uised being supplied from q 
hopper, so as to pass betweep them., * 

* The machines driven by ^the hand are eonvenient, ak being 
portable ; but |he \abour of driving them is considerable, and 
all the purpos^ of such machines may be served by having the 
seeds coarsely ground in any common corn-mill. 



lo2 APl’ARATl'S FOR BOlMNG OR STEAMINO FOOP. 


4. Apparatus fob Boiusg oh iSTBAiiisa Poqo^ 

In numerous cases it is found to add t<S the nutritive proper¬ 
ties of roots and grain td boil tliem before they are given to 
animals. The most economical method of i)reparation is by 
heating the water by means of steam, conveyed from the 
boiler .to the .vessel containing the roots or grain. 

Any kind of wooden box or bsirrel will answer for this pim- 
pose, so formed as tp admit of being readily filled and emptied. 
The steam is to be conveyed in a pipe to the lower part of the 
vessel, which ought to have a slidipg board at the bottom *co 
allow the /Jontents to be discharged when ready. The vessel 
may be filled with water, though this is not necessary in the 
ease of succulent roots as the potato, because the steam is 
quickly condensed. Hut when corn is to be boiled, it should 
be covered witli water that the steam may be condensed. 

The following figure represents a steaming apparatus of a 
sufficiently good cou.struction. 



A is a barrel or other vessel for coptai|mg w'ater and 
supplying it to the boiler C. D is a safqtj| valve. At the 
upper part of the boiler are {ilaccd two y.bcs, witk stop- 
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cocks. One of these tubes terminates near the bottom of the 
boiler. Upon the |top-cock being tamed, water sliould al¬ 
ways’ issue from this tube. When, therefore, steam issues from 
it, and not water, this indicates that the water is too much boil¬ 
ed away, and consequently that there is a deficiency of water 
in the boiler. The other tube terminates within the boiler 
near the top. Upon the. stop-cock being turned, therefore, 
steam ought always to issue forth. But should.water in place 
of steam come out, tlien it will appear that the boiler is too 
full of water. In this manner the attendsmt, by turning cither 
stop-cock, ascertains whether there is a ddicieney or excess of 
water in the boiler. The quantity of water could indeed be 
regulated by nicer means; but that described wiU be found 
sufiiciont in practice. F is the furnace, and E is a pipe with a 
stop-cock communicating with the boiler. When it is wished 
to obtain hot-water, it is obtained by this pipe. A pipe G com¬ 
municates with the baiTels JI, I, K, and cynveys the steam to 
them : and in these is placed the food to be steamed. By means 
of the stop-cocks 1.1,1, the comumuicatiun can be cut off with 
any of the barrels, so that the steau\ may be admitted to 
one barrel or two btuT'ds, or three, i\s may be wished. The 
barrels in the figure are three, but the number ma.y be ex¬ 
tended. Eaeh barrel has a moveable lid. which is kep^ down 
by screws, and a sliding board below, bywhieli the food, when 
ready, is withdrawn. The barrels are* raised on a fr^e, so 
that a wheelbarrow or vat mav be placed below, anil the food 
at once eipptied into it. , 

By means of an apparatus of this kind, roots and othqr pai'ts 
of plants may be steamed a convenient and economical man¬ 
ner. 


VI. \VHSKI.-CAIMllA(iES,. 

The eiuTia^^s enqdoyed by the farmer are moved either by 
liand-Jabour, i4 in the ease of ban’Ows of different kinds, or b\ 
flic Vvorking ewtle of flu* farm. 
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'VMRKJ, c'4KK<,4(;k:.s. 

The CftrmffJW of tlif lattor rJaw arc rifJn'r <•ar^ 

«We\a, or wiiggow* w' of tfielicr kind junt- tiu ir 

advantaaes. and in certain kuids of work each luav i>vu«i ti„. 
other. 

When the object is tho'conveyWfe of heavy and holkj- sub¬ 
stances, as hay and corn, the wa^on has this advant^, that 
a greater number of animals can be employed to move one 
load. . 

\o waggon, however, for the puqM>st># of the farm, ouglitto 
require a greater fpn-e of ilraught than two horses; and in 
order that the hors<‘S may exert their force in the most advan¬ 
tageous manner, they should be yoktrl abreast, ami iiot/me he-' 
fore the otjier, aeeonling to tlie common practice. They slionld 
be so attaehed, t«a>, as that each, pulling upon the collar of the 
other, .shouliJ t xert an equal force in drawing. In ortler that 
the waggon may turn with tacility. the t’ore-wheels are gene¬ 
rally made considerably smaller Jhan the liind-wJieeb, as nv 
see in coaches and eJmriot.s, so that they m.'iy turn below the 
bottom of the carriage. Ity this diminutam of the size, how¬ 
ever, the force required to draw tlie wjiggon is increased, both 
by the comp.aratively greater friction on the a.\Ic of the smaller 
wheel, ^dby the greater difiicidty of^ulling it over obstacles. 

For these reasons, the fore-wheels should either be kept as 
large as is consistent with the facility of turning, or placed a ^ 
little 1h front of the t)ody of the carriage, so that a smaller 
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proportion of liie woi;^>'ht sli.'ill jtrcss u]joii tJieiu. 'J’lie ijreccd- 
iiig figure of a waggon, desc-ribed by Sir Alexander Gordon, 
sltows t\i\s tatter priitiSiple of construction.* 

Although (Jie waggon, undur certain given circumstancas,' 
possesses advantages of its own, it is «yet inferior to the single- 
hoise cart for the more commim purposes of the’farm. 

In the single-hovse cart, the horse partly bears the load and 
partly drags it. In this manner, it is believed that it can be 
shown that the horse can move a greater weight*, at least for 
moderate distances, than when he exerts his force solely in pull¬ 
ing. The single-lior.se cart, therefore, in this excels the wag¬ 
gon, that, for moderate distances, a greater comparative weight 
can be drawn by an equal exertion of animal force. And it 
possesses this further advjintage over the waggon, ’that it is 
more readily tunud, backed, and otherwise managetl, .so that 
a eoiisiderablo saving of time is eifbeteJ by employing it in mo.st 
of the common ojiorations of the farm. 

The objections to the u.se of the cart for tlA‘ carnage of loads 
exist « hen the roads are veiw bad, and the carriages very dis¬ 
tant : in either case the horse is distressed hy the pressure of the 
load, and his own confined position in the" shafts. But, where 
the roads are good, thi.s tthjcction does not apply : and expe¬ 
rience shows that a greater weight can be drami for ah equal 
distance hy the same number of horses in carts than in wag¬ 
gons of the common construction. 

But two hors(.*s may be employed to draw the cart, one being 
yoked before tlie other. In this ease, however, a considerable 
loss of power results , frojn 'the iiftmner in wliieh the fore-horse 
is necessarily attached to the can’iage : for, by ceasing to exert 
Ills force even for the shortest time, he throws the whdle bur- 

■» • 

* The waggon iiiiiy be also used with a single horse. Sir Charles Mon- 

teitb, a gentleman'dislinguwhed for his* mechanical knowledge, has long, 
eraploye<l the singlo-liorso waggon, and prefors’it to every other carrisige for 
tlss purposes bf ordimiry draught, lie has i^pte^the great impre^emeut 
of a drag, formed bv making a bar bf wood bear against the periphery of the 
wheels, by means o l screws working through the back lair of the waggon. In 
this way, the driven has the waggon under his control in descents, much 
more efteetnally thil^ by means of the chain commonly used. 
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den upon the shaft-horse; ami when, after a temporary reJaxa- 
tion of draught, he makes an exertion, it is eftected by lueaiis 
of a start or jerk, which distresses himself as well as the* shaft- 
horse; and aS he frequently pulls in a line of direction some¬ 
what diftwent from that'of the shaft-horse, a part of tlie force 
exerted is lost, and becomes a pressure upon the back of the 
latter. Hence, although tlie fore-horse frel^uently throws tlie 
whole labour of di’aught upon the horse behind, yet, by exert¬ 
ing his force‘solely in pulling, without bearing any portion of 
the weight, and bj' the starts and jerks to which he is subject, 
he is almost always found to be more distressed on a journey, 
or by any continued work, tlian the jiorse on which thj! burden 
falls more constantly and equally. 

The following figure represents the single-horse cart; but 
the same form of construction is adopted when two horses are 
employed. This is termed tlie close-cart, in contradistinction 
to the other, to be afterwards described, employed in the car¬ 
riage of hay, com* in the straw, and other bulky articles, and 
usually termed the com-cart. 



The body of the close-cart may be fixed to the sliatts, or so 
formed ns fo be raised independently of them, when it is termed 
,a tum-up chrt. It is made ^n this mnnner ih oi^er that.tlie 
body may be raised so to discharge the load from behind. 
The Wody turns lijam the axle, qnd is kept attached ^.o the 
shafts by a hook at A. The hook being disengaged, the body 
of the carriage may be lifted up, the horse |.nnainin^ in the 
shafts. »When this metliod of construction isfnot adopted, but 
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when the body is fixed permanently to the shafts, it is neces¬ 
sary, when loads are to be discharged behind, that the horse 
be di^nga^red from Jbe shafts and the whole lifted up. This 
appears to b'§ very awkward, and yet in practice it is foundrttT 
be attended with no inconvenience. The carter, by taking 
hold of the end of a shaft, has a more powerful lever to elevate 
the cart than in tlie case of the turn-up cart, while the cart 
itself is made more light and compact; and with respect to 
unloosening the horse in the shafts, this is done* in a time al¬ 
most as short as in elevating the tum-up cart. 

In every cart the hinder board is madfe^to be detached for 
'•tlv' purpo.se of discharging the load, or placing it more easily 
in the carriage. Two boards BB, reiuoveable at pleasure, are 
placed one upon the edge of each side of the cart, for the pur- 
I»ose of better supporting the load when bulky. They are fixed 
by long handles at C, C passing through ii'on staples on the 
outside of the cart. 

In using the single-horso*eart in journos, one man drives 
two carts. The horse of the last eail is fastened by a rope 
from his bridle to the cart before ; and he soon learns to fol¬ 
low steadily and quietly in the same tradk. 

The other form of the cart is that represented in Fig. 56. 
This species of cart is spaiTcd at tlie sides, and is forme’d in this 
manner for the purimse uf carrying loads of com in the Straw, 
hay, and similar' bulky coinmuditics. {t is generally nmde of 
such dimensions as to be di'awn by two horses, one yoked be¬ 
fore the other. The rejison of this is, that from the nature of 
the load, one man can ^rive only one cart,, so that if one man, 
by the practice of the farm, has two horses, an addition&l per- 
.son will be requu'ed for driving the second cart. For this rea¬ 
son it is generally thought better that two horse's should be 
used, though t» a disadvantage !is to the power of draught. , 

‘Where this practice prevails, it is *laot necessary that there 
be a sopjiiate .axle and wheels for the aart. It is oiliy used 
occasionally^ a^d when this occurs if is placed upon the axle 
and wheels of Ihe close-ciut. Thus, the simple arrangement 
is, whSn hay a^d the like are to be driven, the close body is 
removed, and the spaiTod one placed\ij>oii the same wheels. 
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It Is often convenient and necessary upon a farm to have a 
carriage for the conv^ance of water. This may consist of a 
large barrel, placed upon the frame of a common cai*t. In or¬ 
der that the barrel may not be too high, the axle may be bent 
as shown in the figure. ' 












WUBBL-CARRIAGES. 

The manner in which the animals of draught are attached 
to these carriages is very simple. 

On the back of the %hafit-horse, Fig. 59, is placed the cart- 
saddle ; whiclt is formed with a raised groove A, over which** 
chain to be attached to the shafts passes. Tliis chain is fixed 
on eaeii side to a hook moveable along an iron stkple B, fixed 
upon the shafts. To the same staple are fixed two other hooka 
To one of these is attached a chain C, which is fixed to the col¬ 
lar of the animal, and by means of which he exdi-ts his force 
in pulling: to the other hook is fixed the breech-chain D, at¬ 



tached to the leather-belt G, by means 9 f which the btYsse is 
enabled to resist the descent of the load when going downhill, 
and to back the cart.. Thus to the iroh staple there are at^ 
tached tlie 'collar or draught-cHain, the back-chain, and the 
breecli-chain. A band K then passes beneath the horse* irom 
shaft to shaft, which prevenls the shafts from being raised up 
by tlie wei^t. The bridle of the .horse is a single snaffle, to 
tlie rings of whibh, on vach side, hre fixed the reins by which, 
the driver guides him. Thege rcing |)ass through rings upon 
the coUar. When the horse, is to be unyoked, the bellyband is 
unloosed, and t'^e cellar and breech-cliains tmhooked. 

When anothtr is used, he is yoked by chains fixed 

near the ends of» the shafts ; and. to keep the chains asunder. 
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a bar or stretcher is fixed between them. The trace-horee has 
no cart-saddle, having no weight to bear upon his back, and 
he has no breeching, since he has no jiower of backing or re¬ 
sisting the descent of the draught. A band, And sometimes 
two, pass over his back to support the chains. A band also 
passes beneath his belly to keep the harness in its place. The 
chains are attached to the collar. The bridle, as in the case 
of the shaft-horse, is a snaffle, to the rings of which are attach¬ 
ed the reinit. 


vn. UTENSILS OP THE DAlItY. 

The utensils required for the dairy consist of vessels for 
containing milk, of chums, of cheese-presses, &c. These form 
a class which will be most conveniently treated of when de¬ 
scribing the works of the dairy. 

VIII. Ufl'I.EMEXTS OF MANUAL LAIWUK, &C. 

These form a numerou.s class; but it will be bore necessary 
to refer to only a part of them. The remainder will be more 
conveniently described when reference is made to the laboui*s 
in which they are'employed ; and Jin enumeration of the whole 
which are neces-sary upon a farm w’Ul be given under the bead 
Cajdtal. 


1 . 

t 

I'iK <iU. 



as 


The wheelbarrow is employed for the carri^e of light loads, 
s of earth, for short distances, lime for buil<|;ng, and'che like. 
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2 . HAvmjRROw, 

» 

riR. 61. 



This species of harrow is, under certain circumstances, sub-, 
stituted for the wheelbarrow for short distances. 

;{. Spade, JinoAD-PoisrKi) SmrBi,, and Narrow-poisted Shoi el. 

Fiit.ft! ’ fik. la FiR.ei, 



The spade here shown is the commoQ spade: the broad- 
pointed shovel is chiefly used for the spreading of lime: the 
narrow-pointed shovel for the throwing out of loose earth from 
ditches, funwYs, and drains, and for various other purposes in 
Sionjunction with the spade. 


4 . Mattock, Pickaxe,'axd Foot-Pick. 


Fii?. 65. 


Fig.«6. 


FiK.e 7 . 
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ing hard ground, and the like: tho foot-pick. Fig, 67, w em¬ 
ployed for similar purposes : and the pickaxe, Fig-CG, is made 
for cutting substances, tho fibres oV the roots of trw-s, as 
^•ell as fi)r forcing them up. 

’ 5. S.in,AxF, Srrnos, t\n //jv.vfs. 


I'lc Fi/r S*>. i'lj rs, Fi*r tl 



These impicmentb <liffcv in nothing from similar tools in 
common use. 

fi. M^u.. 


Pic ra 



The mall is employed for drivinjf posts, piles, and the like 
intoethe ground. 

7 , J'mtrk-PHosoKD Forks. 

ll* 7* 

* 


I't, 71 
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The larger fork, Fig. 73, of this class is used for the lifting 
of dung into carte and the like; the small fork. Fig. 74, chiefly 
for the,spre*ading of diuig upon the ground. 


S . Forks, lokg jkd short. 

I'ilf. 7S. 





ri«. 77. 


The forks of this class differ from the last in the uses to 

I • 

which they are applied: F'ig. 75 is used for forking straw and 
other substances to a height: Fig. 76 A)r forking the sLieaves 
of corn into carte or waggons: and the smaller forki Fig. 77, 
is used in jthe stable, and for numerous purposes. 


9. Hay-Rake. 



T^A! hay-ra've is employed in raking the surface of ground, 
for thypurpose of collecting loose hay, straw, stalks of com, &c. 
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10 . Udna-Uos. 

rip. r». 


The haiwl-hoe is omph>ycil in the cultivation of turnips, po. 

tatoes, and other plants. 


I], Scrruii. 

Fip. SO. 



The scythe is used for mowings hay, green forage, corn, and 
the like. 

12 . Dusg-Dhag axo Mvd-Scrapeb. 

Fip. 81. 



Fig. 82. 


The dimg-drag i^ used chiefly for tha dragging of*dung from 
carts:'the mud-scraper is used for collecting substances on the 
ground, Us mud, dung, &c. 



13 . HAy-Knife. 
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'f.' ’ • . 

The hay-knife is employed for cutting off portions of hay 
from the compressed mass of the hay-stack. 


14 . LjfBDERS, IOS’0 Atp SHORT. 

PiK-W. 

'VV’vVVkV.Lk 

Ulyli^'vxxxxxxxx^ 

» 

^ The ladders of the farm are of different sizes, according to 
tlie uses*to which they are applied: they may be of the respec¬ 
tive lengths of 24, 16, and 8 feet. 


15 . Gbindstosr. 

Fif^. 85. 



The grindstone is best .made Jo be moved by the foot, and 
may have a ti’ough bc-iieath, in which water is to be putto,keep 
the stone moist when workij^g. 


16 . Utensils or 'the J^t^ble, — CvitRYCouB, Brvsb,Mase‘Comb, 
Foot-Picker, and -SciisoRs. 

Fig. 87. , Fig. 88. Wig. 88. Fig*90. 


• Fig. 86. » 


Wig 88 . 

(N-A 


K 
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17. Wstamxa Mjchiuks. 

♦ , * , 

A common balance for weighing wool jvnd simUar substances 
is necessary upon a farm ; and sometimbs other weighing ma¬ 
chines, and particularly one for weighing large loads, as hay. 

18. The Utensils of the Barn will be afterwards described. 

19. The Hedger’s Tools will be described when the opera¬ 
tions in which they are employed are treated of. 

• * 

20. There is a mixed class of implements, consisting of pails, 
&e., which need not be represented. They will be enumerated 
under the head Farming Capital. 

It is often convenient to have upon a farm a tnick, with four 
low wheels, for tlje purpose of emrying ploughs, harrows, and 
other implements, along roads. 
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IV. SJiVlPLE (;PE11AT10.\S OF T1IX*AGJ(. 

I. I’LOUGHING. 

In ploughing it has been seen, a slice of earth is to be cut 
fi-om the left-iiand side, and to be turned over to the right- 
hand side. In this opersition tlio left-hand ^or near-side horse 
walks on the ground not yet ploughed, the sight-hand or off- 
si3e*horse walks in the funw last made, and the workman fol¬ 
lows holding the handles of tlie plough. By means ,of these 
handles he guides the jdough, and he directs the animals of 
draught by the voice and the reins. When he is to turn the 
plough at the end of a ridge, or Avhen it encounters an obstacle, 
as a lai'ge stone, he pnisses <l<vvn the handles, so that the heel 
of the plough becomes a fulcrum, and the share is raised out 
of the ground. 

In ploughing, the in.strunient ought to be held vertical. If 
it is inclined to the left-hand side, the same work is performed 
in appearance, tliough not in reality ; a portion of the gi’ound 

below not being till^ at all, but left thus— 

« 

ft 

• • 

The i)luugh is of thc^ 'most lajrfect forn\ w'hen its various 
})arts are so adjusted tliat they shall not ojipose each other’s 
motion ; but it is very diffieidt to form a plough that is per¬ 
fect in the form and combinatiou of its ports. Even in those 
of the best construction^there is foequently found to be a ten¬ 
dency to rise out of the ground, or to tifrn to one side, general- 
ly<the right-hand or open si^e. The tendkeucy to rise Out of 
the ground can, be coiTectcd by giving an inclination down¬ 
wards to the point of the share; and the tendency to tura to 
the oiiejJ*or right-hand side can be obviated by tmiiing the 
point of -die share slightly to the left-hand side. By these 
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means, however, the labour of drauj^ht is increased, and care 
must therefore be taken, tliat this tempering of the irons, as 
it is frequently cdled, be not in any case carried furthrer tlian 
IS necessary to correct the defects of the instrunient. All that 
is necessary beyond thik is effected by changing the position 
of the line of draught by means of the bridle on the beam. 

With regard to the depth to be ploughed, this, Ave shall sec 
in the sequel, depends upon the kind of crop to l)e cultivated, 
and other circumstances. It l>as been shown that a fiurow- 
slicc of ten inches in width requires a depth of seven inches ; 
that is, a depth of about two-thirds of the width, in order that 
it may lie at an angle of 45°. Buf. although it is necessary*to 
proceed upon this principle in forming a plough, we cannot re¬ 
gulate the depth to the w'idtli in this manner in practice. It 
is not neecssarj' that the depth should be to the width in the 
proportion of two to three, or that the sod sliould lie j)recisely 
at the angle of 45°. In the fiej^d all that can be an-ived at is 
a kind of approximation to the true prt>portions. ^\’llon the 
sods are considerably too u'ide in proportion to their dcjith, 
the ploughman will be admonished of this by their lying too 
flat, and too slightly overlapping (»nc another. AVhen their 
depth,is consideraljly too great in proportion to their width, 
they will stand too upright, and be a])t to fall back again into 
the furrow'. 

The medium depfii of good ploughing may be held to be 
seven inches. When circumstances, as the kind of crop and 
the naturt! of the soil, do not require deep ploughing, tlu' depth 
may be less: but'it will be considerably more in tho.se eases, 
to be pfterw'ards adverted to, where deoi> ploughing is from 
any cause expedient. 

In file moist climate of^ this country, and indeed in most 
others of Europe, it is^common to fortn the ground into what 
are termed ridges, so as to admit of the water w hiijh falls upon 
the surface finding^ a rqady cgrc.tj. And evefi in lands so dry 
that little injury will result from stagnating water, such ridges 
are generally formed on account of their convenieiqie in the 
different works of tilla,ge. 
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The first operation in tlie forming of ridges is striking the 
furrows. 

Let it, be'supposed fliat the field has been laid level by pre¬ 
vious plonghipgs, and .that the marks of former Kdges beiifg’ 
obliterated, the lines of tlie new ones Are to be laid out. The 
usual breadth of ridges is from 15 to 18 feet, and sometimes 
more. We may sissume in the folhnving de.scriptious 15 feet, 
to be the width of tlie ridges. 

Let a .steady ploughman be furnished with three or more 
poles of wood, shod with iron, 8 or 9 teet in length, and divided 
into feet and half feet. The first operation,is to mark off at 
two.sides of the field what is termed a head-land. This is 
merely a ridge formed parallel to the side of the field on which 
the horses are to turn, to afford sufiieient space for which, 
these ridges may be 18 feet wide. The lines of them are 
marked off before the other ridges, in order that the jdough- 
man may know, on arriving ^at the end of the ridge, when 
to turn his horses. After the rest of the field is ploughed, 
the head-lands themselves are ploughed, and formed into 
ridges. 

In the following diagram, re])resenting a field, let EF, GH, 
repre.sent the lines of the bead-lands, drawn parallel to A11 and 
CD. the sides or boundaries of the field, and at the distance 
^•om eaeli of tbes(' sides df 18 feet. These lines the plough¬ 
man marks out, by running a straight fu:wow with his ploAgh 
parallel to the two sides. 

Let him now, beginning at the Side of the field AD, paral¬ 
lel to which it is intended to run the ridges^ measure off with 
his j>olc Ew, 7^ feet. At the point a let him place one^ot' his 
poles. This is the point at which he is to e/itcr his plough. 
Hut, leaving bis horses in the mean time, let him walk on 
to a convenient’distanoe, as to 1, and there, in like manner 
measuring «»fi' 16. 7^ fi^'t, letjtim se+, up his second pole at 6, 
ancl tbgn, at the further end *of tin* field, 5n the line of the 
head-land, at <!“, let him place his third polo. He has now three 
poles placed in a liiw.*; but if, from the length oi‘ the field or in¬ 
equalities of the surface, more than tlpjee poles are necessary, 
more muk be used, Jis there must be .so juany poles in sight as 
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that the ploughman may be enabled to direct his plough by 
means of' them in a straight lino. He now returns to his plough 
and enters it at the first pole at a, kee])iftg tin? other twp jioles 
a line, so that he maybe enabled to jijough directly towards 
them. Having entt*red*his plough at a he stops his horses, 
and measures' off 15 feet to d, where he plants the pole. He 
then returns to his plough, nliich is standing at a, and drives 
his horses, keeping the two poles before him as a guide, to the 
second pole'i. Having done this, and leaving his plough 
standing at 6, he measures off from f/ to e, 15 feet, and there 
he plants his pole.' He then returns to his plough, and pro¬ 
ceeds forwai'd, making his furrow in a straight line tothe.hiSt 
pole c, whore, in like manner, ho stops his hoi*ses, and mea¬ 
suring off 15 feet, he jdants his pole at/ 

In this manner he has placed his polos in a straight lino, at 
the distance of 15 feet from their hist position, and ])arn11el, as 
before, to the line of fence. H e now turns his horses sharp 
alxiut, and return^ by the furrow which he has just drawn cla. 
By this .second ploughing he throws the earth out in an op¬ 
posite direction, so that ho has formed a completely ojk'm fur¬ 
row. In returning,' he takes care to correct any inoijuality or 
crookedness that may Imve taken place through the unsteady 
motion of the horses in his first track. 

Tlio polos being now placed in 'a lino, def, ho brings hif 
plofigh to tf, enters.it and stops it there. He measures off 1.5 
feet with his pole from dtoff, and fixes hi.s pole at//; and then 
he proceeds with his ^lough'to e and/ repeating the same opt;- 
ration with his pole as before, and rotui'ning by tht! track of 
his las^made furrow from/to d. In this niunner he proceeds 
throughout the uholc fi<-l<l forming jiarallel ojien furrows, at 
the distance from one another of 15 feet. These' furrows are 
to form the cpntren of the future ridgts. 

The field Ls now prepared fuj’ being ploughed hito ridges, 
and {he manner of doing so is this :— t 

The ploughnfan beginning at the left-hand fei'de of the open 
furrow; ploughs his fi?st furrow-slice towards it. He then, re¬ 
turning hy the ojiposj^e side, perform.s the same ojieration, 
causing the two fli’st fun'ow-slices to rest ypon one another. 
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Thus, in foming liLs first ridge, he begins at the side of a, 
and, ploughujg in thp direction fi'om a to c, he turns his first 
furrotv’-slicft into the open fun'ow a e. When be arrives 
he turns his ^dough fight about, and, returning ft'om <r to a, he 
lays liis second furrow-slice upon the first one, as at C, Fig. 94. 

In this manner he continues always turning to the right- 
hand side, and laying his fun*ow-sliccs towards the centre of 
the ridge, until he has reached the boundary of tlie ridge EH, 
on the one side, and the line os half-way between ca and df 
on the other. He has thus formed a ridge, of which ca is the 
crown or centre, sind HE and os the tennination. By pro- 
c(d*ding in this manner tlu'oughout the field, the whole is form¬ 
ed into ridges, of which the first marked furi’ows are the centres. 

Fis. as. 



It has been said that the •ploughman continues turning his 
horses to the right, and that thus, after having protfeeded from 
a to c, lie returns froiij c to a, iJnd so on, always ploughing 
round ac as a central line. When, hrAvever, ho has proceeded 
fsoui a tx) h«‘ mav tiwu his horecs left abtnit, and return iVoiii 
/ to ff, and so.oii, always laying his fuirow-slices towjwds ac 
and /</ respectively. Tu this manner -he will have ploughed 
the lialf»of two adjoining ridges, and terminated at the sp.'’,ce oa 
half-wav hetwiw'ii t.tipin. This method of ploughing, it will 
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appear, has the same effect as turning the hoi’ses right about, 
and is the most frequent and convenient ^n practice, 
iJln the folloMfing figure, in wliieh CC, CC, CC, are the centres 
of the ridgesi the manner pi which the successive furrow-slices 
have been laid* upon one another is shown. 

By this laving of tlie earth towards the centres, the ridges 
acquire a certain curvature. By ploughing the earth away 
from the intervals AB, DE, EG, HI, the ground is hollowed 
at these parts, which now form the furrows. It is by 
these open furrows that the water which falls iqion the surface 
finds a passage. ' 

Fig-W. 



to the ridge by this plougl\ing. It is frequently, liowever, 
necessary to give it a yet greater dcgive of curvatijre and ele¬ 
vation. This is done by ploughing tlie whole ridge a second 
time, arid in a similar manner. , 

The plough is first driven along the centre of the, ridge from 
C to C forming an open furraw. Successive f|UTow-sliees are 
then laid towards this farrow, in the lame manner as in -tlie 
previous ploughing.. This is donV with the .successive furrow- 
slices, until the plough reaches the*open furrows AB, DE, FG, 
HI. In this manner tJie whole i-idge is ploughed, and an in¬ 
creased elevation and curvature given to it. * This operation is 
twined gathering. 



























































PLOUGHING. 


153 


111 performing tlie operation of gathering, it is important 
tliat the r\dge be fonned with a uniform curvature, so tliat it 
sliall not haye wliat is technically termed a shoulder, or hollow 
part on esu'h side <lf the crown. It is to prevent this defect 
that the open track is made along the crown bpfore the first 
two slices are laid together; by which means the ploughman is 
better enabled to lay tlieni u]>on each other in such a manner 
that they shall not overlap and form a protuberance at the 
crown of tlie ridge. A ti’ansverse .section of the ridges, when 
gathered, will appeiu* thus : 

, PiK-95. 



A ridge, however, being already formed, it may be wished 
to plough it again, and yi‘t to preserve it at the same curva¬ 
ture imd elevation. In this .case, the plouj^h is to enter at the 
open furrow, and to lay the successive furrow-slices towards it, 
until the two adjoining ridges are ploughed. By this means 
all the slices of tlie same ridge lie in the same direction, and 
tlie curvature and elevation of the wdiole remain as before. 
'I’bis oiieration is t(*rmed canti/u/, and the manner, in wljich the 
fiirrotv-slices rest upon each other will aiipear in the following 
.figure. 

I'iK. !>«. 



In the ojicration of cUsting, two method’s may be pursued. 
'I’ho two first furrow-slices, as those at E and I, maydie laid 
resting upon each other, as in the figure above, in.tvhich case 
the two ridges will be formed as jt were into one large ridge ; 
or else the open fturowi* at E and 1 mjjj'‘be presented by keep¬ 
ing the twp first furrow'-slice* at a little distance froni each 
others and presferving tlie spkee betwiien them, thus: 

FiK.»7. 

It ■ c C. c *0 
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When land is ploughed in this manner, the ground is taken 
from one side of each two adjoining ridges at (It, aijd laid to¬ 
wards the other, E and I, that is, it is gathered toward* one 
si3e, and gathered from the other. In thifi manned the ground 
at the open fiirrows G, from which wo gather, becomes more 
bare of earth than the open furrow E and I, towards which Ave 
gather. This is an imperfection unavoidable in casting a ridge. 
When, therefore, we Avish to east a ridge tAvice in succession, 
we reverse the former mode of ploughing ; Ave gather tOAvards 
the oiien furroAV G, and from the open furroAvs E and I, and 
thus the ridge is restored to its former state. 

Another method of ploughing is clearing. In ’this caSe, 
the plougli commences at the open fun’ow, hivs the first slice 
tOAA'ards it, and then returning by the other side of the open 
furroAA', lays the second slice upon the first, as in the folloAV- 
ing figure. When it has n-iwhed the centre, it stops, and 
begins with another pair of ridges, and ploughs the half of 
each pair together in the sann' manner. In this AA'ay the open 
fuiTOAVs of the ridges become the centres, and the former cen¬ 
tres become the open furroAA's. The operalion of clcuA'ing is 
of constant occurrence in the snmmer-falloAv and other clean¬ 
ing procesises of tiHagc. AVhen Ave Avish to level a ridge Ave 
cleave it. 

t r 
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There are tAA’o variations Ao be note<l in the .practice of 
cleaving. Either the two first slices are hiid close together, 
in Avhicii case the open furrows Qf the former ridges become 
the centres,, and the fonner centres the opmi furroAvs, in the 
manner shoAvn in tlie last figure ; or a certain/listance is kept 
betAA'cen the tAA'o first sliaes, and so the open fuiTOAv is preserved. 
In thig case, each rylge iS sj)lit into tAvo ridges^ anrf the nure- 
ber of open ftirroAvs is doubled, tlius : , . * 
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The next method of jdoughiiig is cross-ploughing. This, 
as tJic name denotes, is ploughing in a direction crossing that 
of tlieibrmor ridges ^ind furrows. 

In cross-ploughing the workmen place themselves at equal 
distances from one anotlicr, its thirty or forty yards, at the side 
of the field at which they arc to begin to plough. Each then 
runs a straight furrow across the field, as from A to D, from, 
B to E, frt)m C to F. Each then returns as from D to A, 
from E to B, from F to C, laying alwaj-s the successive furrow- 
slices towards the right-hand, until each man arrives at the ter¬ 
mination of his allotted space zx, zz, zz, xz* 'J'herc has been 
tiTtrs foianed by each workipan one great ridge, hut so extended 
that it may he said to he without curvature. The ploughmen, 
we perceive, tuni from left to right jux)und the first furrows 
Al), BE, CF. But they may also turn from right to left. 
Thus, in going from B to E, the ploughman lays his first fur¬ 
row-slice to the right hand. ., When ho arrives at E, he may 
turn his horses left about, and proceed to D, and rctiu:ning 
from I) to A, lay his first furrow-slice to the right hand to¬ 
wards DA. Turning left about then at A, ho proceeds in the 
diri'ction BE. and so on, always turning left about until ho has 

i'lK. 10«. 
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arrived at tlie middle space o, when the whole space between 
AD and BE will have been ploughed. 

Sometimes, for convenience and the skving of distance, he 
liTay plough iii the first place round the<cpntraKline BE, by 
turning from left to right, and then plough the remainder of 
the interval by turning from right to left. 

These ai’e matters of detail somewhat difficult perhaps to be 
described clearly, but so simple in themselves tliat they need 
only be seen in the field to be thoroughly understood. 

The first operation, we have seen, is striking the fun’ows 
previous to forming the ridges. This is ilone by laying off, by 
means of fijrrows, first the lines^f th,c head-lands, and then tne 
parallel lines corresponding to the future centres of the ridges 
to be formed. 

The next operation is forming the ridges. This is done by 
beginning at the centre, and ploughing towards it till each 
ridge is formed. „ 

When ridges are formed, they may be subsecpiently ploughed 
in different ways. 

First, They may be gathere<l; in which case, beginning at 
the crown, the ridge is ploughed, and an increased elevation 
given tQ it. , 

Secondly, They may be cast; in which ease two ridges are 
plougiied together, and cither forine</ into one large ridge, or,« 
by kSeping the open ftirrows clear, retained in two ridges. 

Thirdly, They may be cloven ; in which case, beginning at 
the oj>en furrows, the half of ^eaeh adjoining ridge is laid to¬ 
gether. The first two furrow'-slices may either be laid do.se to¬ 
gether, 9 r th(! open furrow may be kept clear between them. 
In the first case, each ridge will have been so cloven as that the 
open fuiTow shall liave becon^e the crown, and the crow'n the 
open furrow. In the second case, each ridge will have been 
cloven into two, and the ciunibca of ridges and opgn furrows 
doubled. 

In the original laying out of ridges, the lines ‘have been de¬ 
scribed as running .straight through the field ; but it, is fre¬ 
quently expedient, on aopount of the inequalities of the surface 
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or other cause, to chaugc the direction of the ridges at some 
part of the field, so as to facilitate the discharge of water. 

The*application to this case of the principle of striking the 
furrows is caSy. Thfe ploughman m^es a furrow where the 
change of direction is to take place, straight or curved, as cir¬ 
cumstances may require. The one set of ridges terminate at 
this part, and the other are laid off from it in the new direction • 
to be given. The ploughman, by moans of his poles, as be¬ 
fore, strikes his first set of furrows, terminating them at the 
fiuTow whore the change of direction is to take place. From 
this fun’ow ho strikes his second set of furrovVs in the direction 
iirVhidi they arc to run.* Tlfe part where the opposite sets 
of furrows meet may be made an open furrow, or a .raised-up 
ridge or headland, ius circumstances may require. 

The direction of ridges must generally be regulated by the 
sloping of the fields, and the lying of ditches and fences, so that 
they may promote the main pnrjtose for which they are formed, 
the carrying off of surface water. But, other circumstmices 
being alike, they should be made to lie as much as possible 
north and south, and as rarely as ])ossiblq ea.st and west; for, 
in the latter case, when the ridges are much elevated, the 
north side has a somewhat less favourable "exposure than the 
south side. 

Sometimes ridges are altogether dispensed with, either when 
the laud is very (hy, or when it is wished to keep it in grass 
luid give it tlie aspect of a park or lawn. In this case, the 
ploughs mav either follow one another round the entire field, 
and terminate at the ceiitrc, or they may plough in large, divi¬ 
sions, as in the case of cross-ploughing. • 

In ploughing very steep land, it is frequently la’d in ridges 
diagonally across tlie slope, for the purpose of rendering the 
labour more easy, and 6f lessening the danger of torrents car¬ 
rying away tlie surface. , 

The precaution to be observed in this case, is to make the 
riilges slope upwards from the right hand, as from A to B in 
the following figure, and not to the left hand, as from C to D. 
For in the first case, when the labouring cattle are ascending the 
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steep tlie plough is tln-owiug the tiuTow-slicri* (luwnhill; wJieiv- 
as, in the other ease, when the cattle ari; ascendiai^^. ilaey are 
raising the furrow-slice uphill, by wliich theii’ labour is Greatly 
incTeased. 

IV. iw. 



Besides the open furrows of the ridges, wliich act iis cuannels 
for earrvi'ig off the water, it is iieeessarv, where tliert; are hol¬ 
low places in which water may stagnate, to form ojaen furrows 
or channels. This is done by drawing a furrow avith the plough 
in the direction most convenient for tin* purpose. A workman 
then fbllow's W'ith „a spade or shovel, and carefully opens all 
intersections with other furrows, so that there may be a free 
communication between them. 

Sometimes it is necessary that the furro^v madi? by the plough 
be further deepened by the spade, so as to form a channel .suf¬ 
ficiently hwge ; and wherever headlands intercept the run of 
water, channels must be cut through them to the ditch or out¬ 
let, so that none may stagnate upon the ground. Attention 
to these details in practice Is essential in all cases of tillage ; 
and it manifests a want of all skill and industrious habits in a 
farmer to suffer his lands to be injured by tlK stagnating up¬ 
on it of smTace water. 

The .quantity of land which a plough can go <.iver in an or¬ 
dinary day's work will, when tlie instriuucnts ai-e o'pially good, 
chiefly depend upon the nat'-rc of the soil, and the manner of 
ploughing. 

Thp common calculation, wherb good i)loughing L practised, 
is, tliat a pair of horses will plough mi acri! when in grass in 
nine hours. In very stiff soils loss will be done ; and in very 
light soils, more. When land is in a loose aiid pulverized state, 
from a third to a fourth [tart more may be done in the time 



11 ARROW INti. 


loO 

mentioned. In winter, when six hours are generally regaided 
as a day’s work, and at which time the soil is wet, about half 
an acri^in tlie day initV he considered as ordiniwy work, liut 
takingthe yea* throughout, and soils in all their different states, 
it may be held that an acre in the day can be done by a man 
ami a jiair of horse.s.* 


II. UAUROWING. 

The next of tlie simple operations of tillage to be considered 
is ftmt of haiTOW'ing. One ,man or boy didves a pair of horses 
and a iiaif of litwrows, though sometimes one pei-sou drives 
three horses and three liaiTow's. The driver walks behind with 
long reins, which enable him to guide and urge foiaviu’d the 
hoi’ses ; and he must be ready to lift up with his hand or a 
crooked stick, which he holds for the jmrpose, the harrows 
when they ime impeded by roots, weeds, or othei" substances, 
lly lifting uj) the harrow when in motion, the weeds collected 
by the teetli fall down. 

'rile haiTows pass over the ridge either longitudinally or 
across. iVt the end of the ridge they ai-e t.m-ned, suid gene¬ 
rally pass again over the same gi’oimd. This is called a double 
fcurn of the harrows. AVheu they do not return over the same 
ground, but pass to another space, tlicy are said to give a 
single turn. Sometimes a suigle turn suffices for particular 
purposes, but nio]|je frequently a double turn is recpiired. 

Sometimes the harrows give two or more double turns in the 
same direction, but more generally, after one double timi they 
give the next double turn across the direction of the previous 
one, and so on lengthwise and across alternately. 

WJieii laud is to be piJlverizcd and cleaned of root-weeds, in 
the manner to be afterwards axplaiuod, the operation consists 
of repcfttcd double turns of the harrows in different dii-ections. 

* 111 some of till* very stiif clays of Eiij^luud, as, tor example, tlic Loii- 
tloii Clay-btriiiatioii, this calculutiuu will uot bold, because the iarmers may 
be often ubliircd to employ four horses in a tear’. 
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TAic root-weeds t>oing drauped to tlie surface-, arc collected by 
tho hand and carrictl off the ^»roun(I (»r burned. The plough 
prepares the ground tor the action of the huvww, and the 
plough and the harrow acting by tums? tlic land is ultimately 
pulverized and cleaned.* 

Besides the cleaning of the ground, a puiiJOSe in harrowin; 
is to cover the seeds of the cultivated ]dants. 

The number of harrowings to be given for this end de. 
pends upon the state of the ground and other eircumstnuces 
When the surface is matted together by the roots of plants, as 
in the case of land ploughed when in grass, repeated double 
turns are recjuired to cover tlie seeds in a proper manner. "Sut 
when land is alreadj- well pulverized, as in the case of summer- ’ 
fallow, a smaller degree of labour is required. Sometimes two 
double tunis arc given, sometimes one, and in-some cases, as 
those when the smaller seeds of grasses are sorni, a single turn 
will suffice. 

The operation of harrowing Ls best perfonned when the 
land is dry. Harrowing when tlic land is wet, is as much as 
possible to be avoided, both on account of the less efficiency of 
the operation, and of tho injury done to the ground by the 
treadipg of the working cattle. 

In the case of covering seeds, however, in unfavourable sea¬ 
sons, it is often neces-sary to harrow the gromid when in a we* 
state This is one of‘the accidents which embarrass the farmex*, 
and call for the exercise of his practical knowledge. In ex¬ 
treme cases of this kind, the practice has been sometimes re¬ 
sorted to of attaching several harro'As to a hcain stretching 
across Jtheridge, in the manner before rei>resentod (Fig. 18), and 
of causing the tmimals of draught to walk in the oi»en furrows. 

HarPowing is not a very severe labour for tlie working-cat¬ 
tle, though more so thpn from tho sni.ili weight of tlie instru¬ 
ment might be inferred.* It is tho starting and irregular mo¬ 
tion of the harrow*, anij the siuking of the animal's feet in the 
soft ground, that form the principal labour in drawing. From 
this latter cause, a light pony or a colt will do more work in 
proportion to his strength than a heavier horse. 

6 
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The space of ground that can be passed over by a pair of 
horses in a summer day’s work is generally held to be about 
twelve»acrcs,,so that S, pair of harrows will give a double turn 
to six acres ir; a day: lienee, as a plough will work one acre in 
a day, the expense of giving a double turn of the harrows is 
eijual to one-sixth part of the expense of giving one ploughing. 


III. ACTIOS OK TIIF. ORUnBKR. 

The grubber is .subsidiary to the plough;,and similar in its 
.niode oi* action to the harrow. 

When the purpose is to stir the ground, without turning it 
over, the grubber may supersede the operation of the plough. 
It is more frequently used, however, as a substitute for the 
han’ow in the cleaning of land ; and it excels the harrow in 
this, that, having a heavier f^ame, and being fixed on wheels, 
it has not the starting and irregular motion of the harrow, and 
is not subject to be thrown out of the ground when encountered 
by obstacles. 

In using the grubber, the workman wafks behind, and when 
handles are employed, he makes use of thepi to lift the teeth or 
coulters out of the ground in turning at the end of the ridges, 
• or when otherwise necessai’y. 

Generally the grubber passes once oter the ground to be 
tilled, but it is frequently found expedient to go twice over the 
ground. In this ixise it is proper to set the teeth at half the 
de[>tli required in the first operation, and hi the sceond to set 
them at the full depth, and in working the second tiinj to cross 
at right angles to the direction of the first opei'ation. 

The gi’utiber, with two hoi*ses^ will go over six acres a-day, 
so .that the expense oS one operation^ is equal to one-sixth of 
that of thy plough, or equal io a double turn of the harrows. 
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IV. ROliUNG. 

The roller'is employed upon the farm fin two distinct opera¬ 
tions. It is used to assist the harrow in the cleaning of ground, 
or to smooth and consolidate the surface of land in grass or 
crop. 

When employed to clean land in conjunction with the har¬ 
row, the latter is first used, by which the clods, or indurated 
masses of the soil, are brought to the surface. The roller is 
then brouglit to act upon these indurated masses, which it 
bruises by its weight; and thus it performs, though iu,a dHlfe-. 
rent manner, the same operation of pulverizing the earth which 
the harrow does. By this mean the Iuutow is enabled to act 
upon these clods, upon wliich its teeth could not otherwise 
make an impression. 

The further use of the roller is, the smoothing and compress¬ 
ing of the smface of the ground ; and sometimes, in perform¬ 
ing tliis oiieration, it serves to cover certain seeds, as will be 
aftenvards explained. 

In using the roller when the land is in ridges, it is to be 
driven across the ridges and not longitudimdly. 

Sometimes one horse is employed in the operation of rolling, 
but more frequently two. In this' case they are genenilly' 
yoked one in the shifts, and one before, though they could 
exert a greater force in pulling wei’e they to be yoked abreast. 
But this is not of any essential importance, two horses yoked 
in this manner being able to move tlic’ heaviest rollers which 
are employed. 

The quantity of land which a roller with a cylinder of five 
feet can-' go over in a day is about five acres. By extending 
the length of the cylinder, a greater quantity of w ork will be 
done in appeajrance though not in reality. 

' I 

V. DIUOINO. 

The plough, the harrow, and the roller, ai‘c the essential im- 
idenients of preparatory'tillage. To these, however, iuid the 
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gi'ubbor, may be added tlie spade; which, though properly the 
instrument of culture^ in the gai'den, may be employed occa¬ 
sionally in the fields. , 

The cases m whicli tlie spade may, be used in %ld-cniture 
are those where, from particular causes, the plough cannot be 
used. 

Such is sometimes the case in the first improvement of very 
steep or rocky ground, where the plough cannot act, or in the 
case of deep peat, when it is so soft as not to bear the weight 
of working cattle. 

, Cultivation by the spade, however, though more efficient, 
is greatly more expensive tliaii by the plough. It may be 
sometimes employed with advantage, though rarely on the 
great scale, where the profit depends ujwn economy of labour. 

The further simple operations of tillage m*e tlio.se performed 
by th(^ sowing and hoidng niAhines, and by,f»lher implements 
of the fanu. The manner of using these will be from time to 
time referred to ; but it is by practice and observation that the 
full knowledge is to be obtamed. The first object of study of 
the learner should be the general form of the machines, and the 
ptuticular piu’poses for which they are iuteftded. This*know¬ 
ledge being obtained, there is only waiitwl the opportunity of 
"seeing them employed in the field to understand the manner 
of using them. 
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V. PRfePARATlON OF LAND- FOR CROPS. 

« 

1. FALLOWING. 

The fallowing of land consists of a course of tillage conti¬ 
nued for a cai’tain time. When it is continued for an entire 
season, tlie jirocess is termed the Snmmer-falhnv. 

A course of tillage during only a part of the scjuson is adopt¬ 
ed in the case of preparing land for .such crops as the tur^), 
the cabbage, the potato, which arc thence frcfjuently'termed 
/allotv-croi>s. This preparation consi.sts of a series of i)lough- 
ings, harroA^ings, and other operatit>ns, continued until the 
land is cleaned, and otherwise titted for the croj) to be culti¬ 
vated. 

. The extension the eidture of fallow-cro]»s has greatly les¬ 
sened the necessity of the summer-fallow ; for the ground re¬ 
ceiving a good preparation for this class of crops, and they, 
from the wide intervals at which they are cultit'ated, admitting 
of an efficient tillage during their growth, the fiu’mer is more 
enabled to dispense with the necessity of devotmg an entire 
year Jbo the tillage of his land. < 

It is chiefly on the stiffer clays that the summer-fallow may 
be held to be an essential branch of farm management in this 
country. These are tilled vA'ith greater difficulty than the 
lighter .soils, and do not alwaystadmit of the cultivation of those 
particular classes of plants, as the turnip, which arc suited to 
the liglrter soils, and which render upon them an entire sum¬ 
mer-fallow ,imnccessai*y. A further reason exists ft r the adop¬ 
tion of the summer-ffdlow on* the stifler clays, namely, that the 
most valuable of their* productions is wdieat, for which the 
summer-fallow aflbr^ thd best preparation. The iiiauner of 
performing this process, ■therefore, merits the serious attention 
of farmers in this country. 

Whatever be the nature of the soil to be fallowed, iiie first 
ploughing is in all cases ^o be given ui autumn, or before win- 
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ter, so that the soil may receive the influence of the winter- 
frosts, and,the growth of weeds be checked: for certain weeds 
will glow dating the months of autumn, and partially in winter 
and in early ^ring; but by inverting the surface,’and exposing 
the roots of those plants, and the under part of the sod, to the 
frost, the vegetation is checked until the process of ploughing 
can be resumed in the following sjiring. 

In all cases the first ploughing should be as deep as the 
plough can conveniently be made to go. A good plough wth 
a pair of horses oaii easily plough from eight to nine inches 
deep, and this is in most cases an eflicient tillage, liut, should 
thd nafarc of the soil render it lujcessarv, an additional force of 
draught must be employed, so that the requisite depth of fur¬ 
row may be given. Thus, in some of the marly and tenacious 
sctils of England, four horses may be occasionally required to 
give sufficient depth to the first ploughing of fallow. Three • 
horees may be also used ; thpse, M’ith a good plough, forming 
an efficient team, which may be managed ty one ploughman. 

Often it is beneficial to give a deeper ploughing to land than 
the ordinary depth of furrow. This ma^v be effected by what 
is termed trench-plougliing, in which one plough, deprived of 
its mould-board, follows in the track of another ; but, in place 
of the latter, there has been recently employed a species of 
plough termed a subsoil-plough. It is eonstnicted wholly of 
iron, weighs about 4 cwt., and requiresthe active force of four 
horses. It has a stout share, but no mould-board. Rising 
from the share and parallel to the body of the plough, is a 
Hat piece of iron D, thfe use of which is, that when the plough 
is struck by stones they may be forced upwards by means of 

Fi);. 102. 
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the inclined plane which the piece of iron presents. This is 
a most efHcient instrument, and of admirable use in/itin’in;? the 
subsoil without mixing it with the upper stratum. It' is the 
invention of an ingenious gentleman of'Scotlari'd, Mr Smith 
of Deanstone. 

With resp(;ct to tlie manner of laying the ridges, that kind 
of ploughing must be adopted which is calculated to keep the 
land dry during the months of winter, this being an essential 
point of practice in the class of soils for which the summer- 
fallow is required. 

A good method of preserving the Land in a dry stiitc is 
cleaving witli open furrows (see Fig. 00). In tliis mannt;r each 
ridge is divided into two, so that good provision is made for 
allowing the fr('(> ogress of water. 

Sometimes the ridges may be gatliered (Fig. ((f)), and at 
other times, uhen the larnl is moderately dry, they may be east 
(Fig. 97). In whatever manner the ridges are ploughed, they 
remain in the saihe state till the following spring, and care 
therefore must bo taken that all the necessary cross-fnrrows 
and channels shall be made and carefully cleaned out, so that 
no w&ter may stagnate upon the field. 

In tlic ordinary management of the farm, the first oi)oraliou 
in spring, as soon sis the weather sillows, is the sowing of the 
spring-crops t»f corn. When this essential labour of the season ' 
is completed, which if. this country is generally from the mid¬ 
dle to the end of April, the tillage of the land intended for 
such crops as the tnmip, the jiototo, and other fallpw'-erops, is 
to he resumed. But though these are'the fii'st in the order ol’ 
preparation, and must necessarily he first attended to, Vet the 
snmmer-fallow should not he neglected at this egyly scJison. 
hut should receive one ploughing not later tlujn the month of 
Miiv, and the earlier in the month the better. 

Now this, the second ploughing of the suminer-fidlow, maj' 
be dorie in two ways! The laud rrfay be either eross-xduughed, 
or ploughed in the direction of the former ridges. On the 
lighter and drier soils, in tlie cases when* such soils aye sub¬ 
jected to the siimmer-fayfiw. the cross-ploughing is the better 
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metliod. But, in the case of the stiffer clays, the ploughing in 
the direction of the former ridges is to be preferred ; for this 
is a prt>visioa againsf the effects of heavy falls of rain, which, 
were they to* occur at this early season, when the land was 
ploughed, without open furrows to carry off the water, might 
so saturate it as to render the subsequent tillage precarious 
and difficult. 

The next ploughing, which is to be as early in .Tune as t6e 
other labours of the farm will allow, is to be made across. Im¬ 
mediately after this ploughing the land is to be han’owed by 
repeated double turns, the direction of each double turn cross¬ 
ing thtit of the previous one. These double turns are to be 
rc'jieated four, five, or more times, as occasion ma^ require ; 
and the roots of all plants which arc dragged to the surface 
by the harrows are to be carefully collected by the hand and 
laid in heaps. A cai’t then ])assing along the rows of heaps, 
the collected plants arc to J)C forked or thrown into il^ and 
carried off the ground. They arc to be formed into a compe^t 
by being mixed with (]uick-limc, so as to de.stroy their vege- 
tati\ e powers. 

Sometimes these weeds ai’C bunicd on the ground, and their 
.'U5lu‘.s sjiriaid uj)ou the surface : but this practice is not to be 
imitated, the ashes yielding an inconsiderable quantity of ma- 
* nure as compared with that w'hich is produced by forming the 
weeds into a compost. 

It is of great importance at tliis period of tlie summer-fal¬ 
low, to dri\g to the surface and collect as liirge a portion as 
))ossible of the roots of vivacious weeds hi the ground ; for, 
this being the period of ac^tive vegetation, every part of these 
roots whicji is left in the ground will grow again and extend 
itself. , , * • 

It is by the rcpcatili action of thc^harrows that these roots 
^rc detaulied from the soil mid dragged to the surface. When 
necUSsary, the roller is also lo be emjiloyt®. This, bruising the 
clods or indurated masses of earth upon the surface, enables 
the tupth of the harrow to act upon them. When the iviller 
passes over the ground, the harrows* immediately follow. 
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At this time, too, the grubber may be employed, as subsi¬ 
diary to the action of the harrow. , 

This is a period of the summer-fallow* at whicli all obstruc¬ 
tions ai'ising frojii land-fust stones and otlier impediments to 
tillage ju-e to he removed ; and if drains are required, it is now 
convenient to form them, tlie stones collected upon the surface 
being carried furwai’d at once to tlie drains, and filled into 
them in the manner to be afterwards explained. 

This, indeed, is merely matter of convenience when the 
stones are in readiness, for the time of summer-fallow is not 
really the best fbivthe forming of drains, owing to the hazard 
of heavy rains occurring, and caiTying the soil, w'hich 'is tEeu 
loose, into the ch’ains. This, however, is but a contingency, 
and there is convenience in forming sucli drains as may be 
needed at this time ; and not only at this time, but during all 
the subsequent operations of the sumiuer-fallow', draining, the 
removing of obstructions to til'agc, and other works, iwe 
carried on. The obstructions of this kind to be removed ai'e, 
generally speaking, any thing that may impede the path of. 
the plough, and inten’upt the common operations of tillage,— 
such are the roots of trees, stones, ineipialities of the sm-face, 
and the like. 

It has been seen, then, that, in the management of the sum- 
mer-fiillow, the first ploughing is to be given before winter, ' 
when tire land is plohghed lengthwise, in such a manner as 
that the land shall be kept dry until the tillage can be re.sumed 
in the following spring ; that .the second ploughing is to be 
given as early as possible in May, and, *in the case of stiff soils, 
lengthwise ; and that the third ploughing, which, in the com¬ 
mon course of fimm-labour, we may hojte to accomplish in 
June, is 'to be given across, when the princIpaU labour of har¬ 
rowing, rolling, and disengaging weeds, Is performed, and when 
opportunity is taken to begin tt^ drain, clear the ground of 
stune.s*and perform simihu- operations requLred.' 

As soon after the last ploughing and cleaning as the state 
of the weather and the labours of the farin will allcwv, the 
fom’th ploughing is to ke given. This i>loughing may be 
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performed in two ways. It may either be ^ven lengthwise, 
and tlic land formed into ridges, or the whole may be plough¬ 
ed in farge divisions, without regarding ridges,, as hi eross- 
plmigliiug. 

Thu former method may hu adopted when tlie season is cri- 
tieal, and the land stifl' smd naturally wet. This is in order to 
avoid further hazards from gi'eat falls of rain; for, by forming 
the land into ridges, it is plaited in a state of comparative se¬ 
curity. But it allows of a better subsequent tillage of the land 
to lay it flat, by ploughing it in large divisions Avithout yet 
forming it into ridges. 

fn tliis case, the land may be ploughed in a direction at 
right angles to the previous ploughing, that is, iii thodirection 
in which the future ridges are to run ; but it w'ill be better to 
plough somewhat diagonally, that is, nearly in the direction 
from corner to corner of the field. This is done in order that 
two successive ploughings nnty not be in one direction, for the 
next jiloughing to be given, as we shall immediately see, must 
neeessai’ilj'be lengthwise in the direction of the ridges. But, 
by deviating from this direction ivith the ^doughing now' to be 
given, the two successive i>loughings will cross each other, and 
thus the tilling will be better performed. * • 

No sooner is this diagjmal ploughing completed, than the 
’process of harrowing, rolling, and cleaning tlie ground of the 
roots of vivacious weeds, is to be rencAved, precisely as after 
the preceding ploughing. It is not necessary or expedient 
that the process of harrowing sliall be carried further than is 
absolutely reqviired to disengage the Aveetls ; but to tWs ex¬ 
tent it is important that it*be cai'ricd, so that the bind may 
noAV he cleaned. 

Those tAvo ploughiiifjs, Avith th«ir corresponding harrowings, 
art* of die utmost imjiortanee in the management of the sum- 
mer-falloAf. If the Aveather has been favojxrablo, the land may 
uoAV !)c expected to be etfcctually cleaned, and thus far to be 
in good order. Sometimes a fiirtber ploughing maj* be re¬ 
quired for the purpose of completing the cleaning process, but 
whether this be so or not, the land hngbt noAv to be formed 
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into ridges. This is neeessnry, in order to provide against tlie 
contingency of heaiy rains, wlticli, were they to csjour at this 
period, when the land is lying in a flat ^to, might so’soak It 
as greatly to retanl the future labours. 

e now, therefore, prweetl to strike the fiurows in tlie 
manner fonnerly explainoil. Tiie land is then plotightsl and 
fotnu'A Into ridges, and this eompletes the fifth ploughing which 
it has received. The land will generally he now ready to have 
the dung laid upon it. Bat in some Oiises it may require a 
si.vth j>loiighing before it i.s snflieiently cleaned and prepared 
for tlie (lung. In' this case, the land being harrowed, and the 
remaining weeds oollooted as formerly, it is jihaighed ;igain in 
the line of the I’idgcs. 

AVe may proceed, however, upon the supposition, that this 
further ploughing and cleaning are not re<|uired, and that the 
land, after the liftli ploughing, is ready for the application of 
the dung. This niay bring us, in the ordinary course of farm- 
labour, to the montli of Augu.st. 

Now, the dung, according to the practice before de.scribed, 
lias been ]>revionslv parried out and laid in large heaps in the 
field, where it has undergone a certain degree of fermentation. 
Sliould'tliis not have taken jdacc sufficiently, the heaps must be 
tnrnc.d, so that the dung may be brojight to a fit state for use. 

The dung is now conveyed to the land in cai'ts from the' 
heajis, the carts being driven along the ridge.s. It is dragged 
out from behind by the workman with the dung-drag (b'ig. 81) 
into heaps, as nearly as possible of equal size, and at eipial dis¬ 
tances, in rows along each ridge. Sometimes, to ensure accu¬ 
racy, tho ridges are divided, by furrows run "across them, into 
recfangulau spaces, each space receiving its allott'.Ml quantity 
of dung; But in general the eye and practioal knowledge of 
the workman will cnaWe him to drag out and deposite the 
heaps jn the quantify and irith the accuracy that may be re¬ 
quired. • . ‘ 

Several persons, who may be females or young lads, then 
spread out the dung all across the ridge, by means •of light 
tliree-pronged forks (Fi^. 74). Tb isojieration should be done 
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with much attention, so that the dung may he spread regular¬ 
ly over the ridge. 

Closfc npoftthe wort of the spreaders, the ploughs are to fol¬ 
low and cover the dung. This is don^ by gathering the ridge, 
so tlmt, while the ploughing covers the dung, the curvature 
of the ridge is increased. 

The dung being covered in this manner, and the ridge 
raised, the land is to remain untouched for a fpw weeks, so 
that the dung may be decomposed and incorporated with the 
.soil. When the dung has been previously fermented in a pro¬ 
per manner, this incorporation will be coilipleted in a very 
short tUne. 

Tins land is now ready to receive what is called Jthe seed- 
furrow, which is the ploughing given to it previous to tljo 
seod.s being sown. In tlii.s ploughing the ridge is agiiin ga¬ 
thered, but the ploughing being very shallow, it has little ef¬ 
fect in raising the ridge higher. 

After this final ploughing, and upon the surface now exposed, 
the seeds, tisuully of wheat, are to be somi, in the manner to 
be afterwards described. This generally (akes place about the 
middle of September or later, and completes tlie important 
operations of the summer-fallow and sondng of the whesMt-seeds. 

fn this detail the mani]cr of applying the dung lausbecji de- 
‘scribed : but there is likewise to be considered the irnmner of 
a]»]dying lime, when this substance is to^o laid upon the hand 
in summer-fallow. 

Tberc! are two periods at whh'h the lime may be ap]died,— 
«'itber before the dung is Laid on, or aftei’wards. In the for¬ 
mer case, the lime may be h^id on just after the hand has been 
formed into ridges, and when it is ready to receive, the dung. 

TJ>e r[uick-lime, .as it is brauglit from the kilns, may be ImM 
dotiai in heaps of about five carts each, at regular distances, 
upon the head-lands or wheiV convehient.^ In this casp, it is 
broufjht to tlv} farm as opportunity oifers, and slacked slowly 
.and rcguhu’ly. 

Whew we are ])repared to sjiread it upon the ground, a per¬ 
son with !i broad-i)ointed shovel (Fig?(18) is appointed to each 
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heap. He fills his cart, di-ives it along the ridge, and spreads 
the Hrae abroad upon the snrface. takinj>; it out with his broad- 
pointed shovel from the cart behind ; somctiines-two cArts and 
two men may be appointed for each heap, the one man filling 
the cart at the heap and tlie other spreading tlie lime upon 
the ridge. 

Both men and horses sometimes experience injury from the 
Cciustic effects of the lime, especially when the weather is moist. 
The face of the man may be defended by a thin handkerchief 
and the back of the horse shoiild be covered. 

IVlien the lime' is spread, the land mu.st be immediately har¬ 
rowed, to incorporate the lime with the soil This beifig done, 
the dung, is to be spread upon the ground, and covered by the 
plough in tlie manner before described. 

But frequently the dung is first spread and the lime is not 
laid on until just before giving the seed-ftirrow. This answers 
very well, provide/! the land hasdain a sufficient time after the 
dung has been spread, so that it may be decomposed and mix¬ 
ed with the soil. 

These details hav^ an especial reference to the stiffer soils, 
which are those on which the summer-fallow is generally prac¬ 
tised. .ilVheii the lighter soils are to be fallowed, the process 
of cleaning is more eas 3 ^ and there i^ less hazard of serious in¬ 
terruption from the state of the weather. The only variation 
with regard to the lighter soils that need be referred t<i, is in the 
first spring-ploughing. In the case of such soils this plough¬ 
ing may be given at once across, and the proce.ss of harrowing 
and cleaning then commenced. This is precisely the manage¬ 
ment pursued in the case of tiirnil)S and simih-vr fallow-crops ; 
so that, W'hcn the learner comprehends the operations of the 
sumraer-fallow' thus far, he is acquainted with the manner of 
preparing the land foiv an extensive 'and iuipf»rtaut class of 
plants. 

In the preceding detail, the ordiiiiiry <jperatir»ns of tljd sum¬ 
mer-fallow have been described ; hut the nature of the sciisons, 
the state of the land, the prevailing weeds to be eradicated, 
and other circumstanced, jiroduce variations in the course of 
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luanageinent, which, however, it is nut necessary here to point 
out. They jure little subject to rule, but are best deteimined 
by the judgment of the farmer, as the cases themselves arise. 
A more important purpose is served to the student of agricul¬ 
ture by pointing out to him the manner of managing the sum¬ 
mer-fallow upon approved principles. Knowing this, a little 
experience will soon show him how to adopt those variations, 
of practice which the state of the season and c»ther circum¬ 
stances may render expedient 

The process of the summer-fallow, conducted us it should 
be, enables us to eifcct the tillage of clay knds in a manner 
calculated to eradicate weeds, and fit the land for bearing a 
lengthened rotation of crops. , 

After a complete summer-fallow, the land is seen to be in 
the best order which circumstances will allow. It acquires that 
mellowness, indicative of fertility, so familiar to tlie eye of 
the farmer, yet so difficult to* be described.^ Tt is frequently 
observed by farmers, that clay-lands in this climate get into an 
adhesive, and, as it is termed, a sour state, by the long repeti¬ 
tion of crop.s. The giving thejn from time to time the mellow¬ 
ing infiuence of a summer-fallow, during Avhich weeds may be 
extii'i)atod and the manm’es aitplied in the most beneficial man¬ 
ner, is found to have tlie best effects in restoring the fertility 
*of the soil and fitting it to yield an increased produce in suc¬ 
ceeding years. One advantage?, too, of tTie summer-fallow, not 
to be disregai*ded, is, that it divides the labour of tilling a fann 
more regularly throughout the st^ason. 
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11. LEVELLING GKOl XI> .1X0 REM0V1X<; OBSTKFfrTlONS To 

T1LLA{JE. 

4 

t 

The most frequent iinpcdiinents to the common operations 
of tillage are, swanips, inequalities of tl»e surface, stones, the 
roots of trees, and the like. The removing of swamps is a 
branch of draining. The levellhig- of ground and the ivnioviil 
of stones and similai* obstructions ai’e to be attended to in the 
common operations of tillage. 

AVhen the surface of ground is unequal, the plough will suf¬ 
fice for levelling it in common cases of tillage. The plough is 
made to act in this case by repeated cleavings of the land to 
be levelled. Frequently the surface is previously removed by 
the spade, so that the soil ma\' be replaced upon the new .sur¬ 
face after it has been rendered level. 

Sometimes machines arc omj>l/»yed for the purpose of level¬ 
ling groimd. The fbllow’ing figure .represents a machine of 
this kind. 



It consists of a box in the forimof a lai’ge shovel, drawn by 
a pair of horses. There is a short iron pin on ea<^J side fixed 
to the box w'hich i)asscs throngh a hole or eye tn the handle at 
A. When the handles und pin arc in this position, the box is 
fixed in its i>lace. But I5y disengaging the hsmdlds from tire 
phis, which is done by merely stretching them tfut a little on 
each side, the box can turn round upon B as an axle. 

The manner of usmg the machine is this: The workman, 
holding by the handles, httaches them to the box, and du-eets 
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tlie horses forward to the gi-ound to he levelled, or rather an 
assistant may be employed to lead the horses forward. The 
workman at tjie handles in the mean time, by pressing them 
down, causes the box to move upon the heel C. But when he 
reaches tlie ground to be removed, by raising the handles he 
allows the sharp edge of the box DD to penetrate into tlic 
ground: the horses in the mean tune moving forward, the box 
is loaded with earth. By pressing again upon tlie heel C, tliis 
earth can bo emried forward as on a sledge to the place whore 
it is to be deposited. When the box an’ivos at tliis place, the 
man at the handles stretches them outwardst, and disengaging 
the liandlcs, allows the box to tmii round as in the figure be¬ 
low, and in this manner the load is discharged. 



1'lie horses in tlie mean time moving forwai'd, the box is 
Vaught on the ground by the projecting points EU, by which 
means it is again turned round mid replac'd in its first jiositiou. 
'flius the box carries its load from the elevation to be removed 
to the hollow to be filled, depQsites it, and regains its for¬ 
mer position, and this without the necessity of stopping the 
hoi'ses. I’ho machine is efficient and expeditious in itij opera¬ 
tion. It m^y be adviuitageously em 2 doyed for the levelling of 
those crooked and elevated ridgei which are seen in st) many 
places. But it is to be*observed, with,respect to the levelling 
of such ridges, that in all cases the soil should in the first place 
be removed, sp' tliat it may be rcjdaccjl oii'tlic surface, and not 
buried. 

AnotUer obstruction to tillage is the roots of trees. These 
m‘e generally to be removed by digging round them, lifting 
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them up, and carryin" them away. In a country where land 
is valuable, the slow process *»f nattiral decay, which is thonj^ht 
sufficient in newly clcarc<l countries, caf.not be waited4<br. 

.Inothcr and fre<]ncntinijiedinicnt to tilhi'c isiftoiws. These, 
when loose and upon tlie surtacc. are carried away in carts. 
A.S the cart passes slowh" aloiiif the ri(lfj«', the stones are col¬ 
lected and thrown into it, and if* drains arc l>ein^'‘tbrnu!d at the 
time, the stones are taken forward to the trenches to he filled. 

But when the stones are larfje or land-fast, the rcnio^ al of 
them is a work of greater labour. 

When thej- are.of s\ieh dimensions that they cannot he lifted 
into a cart they mxist he broken. This may generally he flone 
by the sti’okes of a sledge (Fig. 70); and in other cases it may 
be necessary to blast them with gunpowder. When they are 
thus broken the fragments arc to be removed, and employed 
for drains and other jmi’jwses. 

Sometimes the stones are dujj under, and a hole formed into 
which they fall, and in this manner they are buried iKoieath 
the i-each of the plough. This, how'evt'r, is a somewhat labo¬ 
rious operation. 

Tn certain cases they are lifted up by .nachines of diffo'ont 
kinds, and hoisted at once into cai’fcs. 'I'he most elticu-nt of 
these machines is one formed in the following maimer. 

A, B, and C, arc tliree strong wooden posts, about 14 feel 
in length, through ^le ends of which ai'c holes, for the re¬ 
ception of the strong iron pin DE, upon which is made to 
slide the curved iron bar G. The holes through which the pin 
passes being of such a size as to allocV^a litth; jday to the posts, 
these may be stretched out like the legs of the c< mmon theodo¬ 
lite, in the manner represented in the figure. To the curved 
iron bar arc then attached tl^e fixed block M, and ^e moveable 
block N, containing the^like number of-pulle^'S. Each of these 
blocks must be hooped with a strong bar of iron, and the pi}l-* 
leys must be of a siie sufficient to admit of a thick rope passing 
over them, To^thc lower block N Is to bo hooked the iron 
plug P, consisting of a ring for attjwhing It to the ap.parntiis, 
c*f a flat pact througii which the ring passes, and of a *'ylindri- 
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cal part This cylindrical part may be 2 inches in length, 
2 of an inch.in diameter at the point, and gradually increasing 
to about tV ps||i*t of an inch more .at the neck, where it joins 
the flat part. The roj)c O, passing over the fixed pnlleys is 
attached to the wimllass H, which is fixed to the posts A .and 
C. At each end of this windlass is a winch, T and U, for the 
])urpi)se of saving time in tigiitoiiing tiic ropes previous to the 
windlass being worked. To work the windlfiss tliere are stout 
bars or lovers, for the rccojilion of Avliich are mortices .at L, L, 
as shown in the figiur. At one end of the windlass is fixed a 
raclu-t-wlieel, nitli a catcJi R fixed to the post A, for the pur¬ 
pose of*jn*eventing the weight from falling when the mo’i'ing 
power is withdravn. 1’he ]>o.sts A and C should be connected 
by a bar. to keep them steady in tbeir place. 



<rhc machine^tbns foiined ^ to be plaecjj over the stciie to 
he raised by eotondhig the posts on ctfch side of it, and then 
the windlass is to be attached. Of the stoiie to be thus raised, 
howcver»largc it be, it is enough that the smallest part can 
be seen. this part let a workman, with a mallet and 
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\W eouuwou \(orinp: cliisol of niii'oiis, iiiukcf !i oifoiilur 
about 2 inclifii ileep,. and a.-^ porptMidicnlar ns jwjssilde, so that 
a stroke or tMo of tlic hammer may be necessiu'y to dl-ive the 
pin Jionie. ^VJion thus clrivon an ineli more or Joss into tlie 
stone, it is iiftaelied to the block, and the ropes are tightened 
by turning the winch. Xothuig more is now neces.sarv but to 
set the ni(‘n to work the windlass witli tlie levers ; and with 
no other fastening than tliis simple ]>in. stones of some tons’ 
weight may be easil}- raised from the ground. Being raised up 
by the pulleys, the .stone mesy be lioisted into a cart or other 
convenient carriage, and removed from the ground.* 


III. I'.VUIMi A.M) ni n.SI.NO. 

The jiroeess of paring and burning consists in jairingoff, by 
means of a spade or plough, the .sward or turf of the .soil, and 
buniing it, either in hea))S, or by .setting tire to the turfs on 
edge, and then .spreading the ashes upon tlie surface. 

The process must In? performed while the weather is sulli- 
ciently dry to allow of the combustion of tlie turf. It may he 
begun in the montli of April, or, if the w eatlicr he dry, earlier, 
and may he continued thi'oughout tlie summer as eimveniciiee 
or tlie state of the ^v;eatlu■v allows. 

TJic instruments employed in this operation are either a. 
specie.s of s])ude, jmslied along partly by the hands and partly 
by the pressure of the hi east, and .thence termed a hreast- 
ploiigl), or by a plough so formed as to cut and lay on its back 
a thin swtird or turf. ' 

Tlie spade or breast-plough is a triangulav-sliaiied spade, 
about 9 inches in lengtli, and 10 or ^,2 in breadth. It is fixed 

i » 

* .i^n account ui't1ii.^y'iiriims iiiacliiii'c, liu- iin riilloii ot'Mf lliciiAitDkJN, 
Keswick, niul an crcplnnuti^ii of tli<' iniiu ijilo on wliirfi^tlio iron Jiin Is ro- 
tttined by tlio stone, tliour.k siiniilv dfiveii into it, were given by nie in tin* 
Eidinbiirgh PhiJosopliicuI .toiirnsil. An uceoiiiit of ft was subseinieiitly pub- 
lished ill the Transiietioiis c^j' the lligiilniid Society of Scotland^ Tlie iron 
pin', it was sliowii, is relainetl in its place by the elasticity of the Moiie. 
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to a strong handle, with a cross handle at top, upon which the 
workman presses with,his brcsist, holding the cross handle at 
the same time.\ When he has pushed it forward and under the 
sod for about two feet or more, he suddenly turns it over, and 
reverses the sod. He then proceeds jus before, piushing and 
turning over the sod as he advances. Workmen with similar 
spades follow one another, and thus the whole turf is turned 
over. The de]>th of the sod cut is generally ftt>m to 2 
incBes, or a little more. There is generally a raised edge on 
one side of the spade, which facilitates the operation. 

Vi ;, nil. 



This instrument porfonns the work sati.sfactorily, though it 
requires considerable manual labour. AV'hen *tho ground, how¬ 
ever. is rocky or unetjunl, it i.s the host method of effecting the 
pur])o.se. lint in those cases wliere the land is tolerably level 
or free from obstacles, as in tlu! fenny drstricts of England, 
where paring and burning are ]>raetiscd to a^rcatextonj, it is 
common to substitute a species of idojigh, formed so as to pare 
qfl’ a thin sod, and reverse it. 

The turf being cut an inch nr more ir.»thickness, i.s set up 
on edge to dry, and after it has remained in this state for a 
time sufficient to render it dry enough to bum, it is either set 
on fire as it sfauds on edge, or it is collectedrinto heaps. The 
heajis arc set on fire and left to burn, being so covered gs that 
they shall burn with a smothered heat. ' lly this slow combus¬ 
tion the wliofe heap is equally consumed. But there is* often 
difficiilty ill getting thcscthoaps to bura,^in which case it is ne¬ 
cessary to employ straw, furze, and other substances, to main- 
t aih th^ combustion. 

When the lie'aps arc burned, the ashes are spread abroad 
upon the suiface, and as quickly as possible covered by a shal¬ 
low ploughing. » 

I 'pon the land th^ ploughed may be sown a crop of rape or 



loO t'RKl’AIlATIOiN Ol' I.AND TOU CHOI’S. 

turnips iu the same season, to I)e eaten upon tlie gi'ouiid wilh 
sheep. This is the best mode of treatin'? land that has under¬ 
gone the pro(.'e.ss of paring and burning. Further, the after¬ 
management of land so treated should bo as gentle as possible ; 
for having called the productive powers of the soil into power¬ 
ful action, we must be careful not to avail ourselves of this to 
rob and exhaust it. 

Much dispute has .arisen on the advantages and evil.s of 
paring and burning. 

AV'hile it is by .some contended that it must exbau.st the soil 
of its pernnment sources of fertility, by dispelling the .soluble 
matter which it contains, it is contended by others that any 
loss of sohible matter from this cause is more than compensated 
by the increased productiveness of the soil, and the consetpiont 
means afforded of adding to its fragility by the greater <piantity 
of manures iJroduced, and tliat, in truth, experience does not 
prove that the soH is exh.austed !if its ])ermancnt power’s {»f fer¬ 
tility by this process. 

15ut whatcvei’ a<lvantiigcs may result from the practice under 
cei’taiu circumstauscs, it is known that iin injurious use is fre- 
♦piently madt! of the tempor,ary fertility produced ; and that, 
although in many (fasos it in.ay he an iulviuitagcons method of 
stimulating the productive jrowors ol’ the soil, there are many 
others in which thi.s^,stinuilus i.s too powerful. 

The cases in which pai’ing and huniing have been foimd to 
bo always hurtful, .are those of a siliceous sand, with a thin 
covering of swawb A soil of this sort is frerpientlj’ seen to he 
reduced to a caput- morfunm hj’ the operation. In this case, 
the sc.anty vegetable hmtttu’ wh’ch such a soil contain.s being 
drive?i<Mf by heat, or oxhausted by a few croji!.. of corn, no¬ 
thing remains but the ban'en s.and of which it Wiis composed. 

All thin .soils, bowhver, arc not thus injured by paring and 
burning. Thin cliidky soils, ani\.iuileed the tbiniiOstcalean'ous 
soils of any kind, rarcilj’.suller, cxcejjt under gr^at mi.sihaiiagc- 
ment, from paring and burning. Tlie beat prctbably .acts upon 
rbc limestone by dispelling the carbonic acid, and this calcare- 
ou> matter coin <*rtcd into (|nicklimc, produces an imiucdiafr’ 
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action upon vcj»ctation. IC such laud is jc'cntly trentc<l and laid 
down to grass, it will hf* covered again Avith a swanl. Ihe 
growth'of which may (|uickly repair the loss of vegetable mat¬ 
ter. Thin chalky downs in Tilngland ,havc been .subjected to 
a constant repetition of the process of ])aring and burning, 
without any apparent diinirmtion of their fertility. 

Again, in dee]> peaty and fenny soils, the process of i)aring 
and burning may 1)e carried on to a certain extent without in- 
jnl|>. Here there is a great excess of vegetable matter, and 
the loss of a part of it at the surface may not be attended Avith 
sensible injury. The loss may bo more than compensated by 
the Increased ])roduce: and if such lands are hiid down to 
grass, Avithout having been too inuch oxhaustcsl by fvopping, 
the jArodnetiiin of fi’csh sward may soon rejdace the waste of 
A'egetahle matter. 

CoM clays, too. Ji.''ve been often much improved Iw paring 
and Imrning. Such soils do !»ot gi-nerally contain ranch A'cge- 
talih' matter, and when that jwa tion of it Avhieli is contained 
in th(' turf is exjielled. a more than eorresjionding hcnetit may 
he derived by ii!!proviii|.v the t«‘.\1iire of tbe soil itself. 

“ Tlie jtroees; of burning.’’says Sir flmPHUA' D.aa'y, “ren¬ 
ders the soil less eon;p:iet, le.vs tei.aeiovs and retentiA'e of mois¬ 
ture; and, when properly ai'plied. may (amvert a matter that aa'os 
.stitV, damp. a!i<:. in eonsoijncnee, colil, into one jKovdery, dry, 
and warm ; and imn b more ju’operasa bed for A Cgetable life.” 

“ Tbe gr<>;it objection made by speeida.tiAm chemists," eon- 
timies he, “ to i)aring and,Imrning is, that it destroys A cgetalile 
and .aniiual matter, or the manure in the soil ; hut in cas^s in 
AA-hich the texture of its earthy ingredients is permanently im¬ 
proved, tlier,e is more than a compensation for thi.s t||jpi)orar;v 
disadvantag<‘; and in some soils, ^AA’here there is an excess of 
inert vegetahlo mtitter, tlie destruction -jf it must be beneficial; 
aivl the earJtoiiaeeous matter*remaiumg in the ashes may bo 
more useful to.llio crop than’ the A'eg<,‘tahfe lihre from Avhich 
it Avas prodiieecl.” 

“ All ,st)UsAvhich contain too mncli dead A’egt'table fibre, and 
AA’hich eons(‘(|iK“ntly lose from one-tbifd to one-hall of tneir 
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weight by incineration, and all such as contain theii’ earthy 
constituents in an iinpalpablc state of division, i. e. the stiff 
clays and marls, are improved by biu-niiig; but ip cojirfn sands, 
or rich soils containing^a just uiixtiu’o of the earths, and in all 
cases in which the texture is already sufficiently loose, or the 
organizable matter sufficiently soluble, the process of torrefac- 
tion cannot be useful. All poor siliceous soils must be injured 
by it.” 

But even in those cases where jiaring and buniing mafi be 
practised, great injury is yet to be dreaded from exhausting 
by severe crojtping the productive powers of the soil thus sti¬ 
mulated. In this manner immense injury may be done', and 
has beei), done, and an instrument of beneficial iinja'ovoment, 
if discreetly used, converted into a mean of ruining the soil. 

When any kind of land is for the first time made sirable, a 
reason may perhaps exist for this method of rendering it as soon 
as possible ]>roduetive. But after land has been brought into 
a state of regulsur cidtm’c, it is difficult to believe, notwith¬ 
standing the authority of so many farmers in England, that 
paring and burning are good as a regiihu- system, (ireat crops 
ai’e doubtless raised in the Fens, and other paiis, u here this 
system prevails, but greater crops still ai’c raised in the north 
of England and in Scotland, on inferior soils, and with a less 
favourable climate, where the system of paring and burning 
is unknown. ' 

But while paring and burning may be thus injudiciously 
and too indiscriminately praQti.sed, and without tjje precautions 
that should attend it, there is no reason why avo should not 
avail ourselves of so powerful ap instrument of inn>rovcment, 
when ^l^an. be beneficially employed. 

The cases in which it mey be siifely used seem to be— 

1st, In the case of poor cold cla^ s, marls, and calcareous 
soils, when broken up for the first time. . , 

2d, In the ease of mpors, wheVe there is a copsiderahle stra¬ 
tum of peat, and which are broken up for the first time. 

3d, In the case of deep peatj' soils, where there is, an excess 
of undecompfised vegetable fibre. 
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Principles to be ever kept in mind,by the tillage-fiirmer are 
to keep his land dry, rich, and clean. I’lic first in tho oi-der of 
these principles, and an essential one to be rej^arded in cold 
and humid countries, is to kcc]) the land dry. 

Wliilc a certain poillon of water is essential to vegetation, 
am excess of it may prove greatly injurious. In the colder 
countries tui excess of water is one of the main causes of infer¬ 
tility, and a primary purpose of the husbaitdman there is to 
carry k away from the ground. 

The water wliich falls fi’om the atmo.sphorc does, not .sink 
to an indefinite depth, nor generally to a great depth in the 
earth. It is either retained at or near the sm’facc where it 
falls, and whence it is cvnjiorated, or it finds its way to a low'er 
level, bj- channels upon the wirfacc, or in chinks of rocks, or 
beds of gravel, sand, and other permeable suhstauecs beneath 
the surtace. 

AVhen ^^■at^'l• stagnates at or near the surface, or when, hav¬ 
ing ]>enctrated to ]»ervious sab.^tanecs below the surface, it is 
finding its way to a lower level, the jmrpo.^ of the draginer is 
to confine it to a determinate channel, and caiTv it away by 
Rome convenient outlet, in order that it may not overflow or 
saturate the soil. ’ 

The tlrains for conv»‘ying away water from the surface are : 
The tlitches of fields, which ougbgt to be so laid out as to favour 
the dc.scent of water,—^Ihe o}>en furrows which are foniied 
by the ridges,—^and trenehes^dng in the places necessary for 
allowing a passage to tlie water. ^ 

'I’he trenches for carrying aw’ay surface water, are fisually 
left uncovered, and the/are termed oivcn drains. Hut some- 
tiyios they iiro juirtly iillc<l.\fith stones or other sub.stfuices. 
and tlfcn covered with (>arth| so that jvhilo the surface water 
may sink down* and be carried away, the tilling instniments 
may not i^c interruiite<l. 

In the fiauning of open drains, the dbnensions mast be fixed 
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with relation to tlic quantity of water to be carried away, and 
the direction detennined by the natural How of the water, or 
by the particidar coiu’se by which it is ciL 2 )odiont to conduct it 
from the ground. In general, open drains are loimed in the 
hollows Or lower jiarts of the land to be drained, so tliat the 
water may find access to them from the higlier grounds, or 
sometimes they are formed across the line of descent, in order 
to intercept the water Avhich runs from tlio higher gromids to 
the lower. 

In open drains, of whatever depth, the sides should possess 
a declivity from the top to the bottom, to iwevcnt tliem from 
crumbling dorni and bemg undermined by the current. 'Ex¬ 
cept in the case of rock, this inclination should not be less than 
45°; and, when the earth is soft, and the flow of water consi¬ 
derable, it should exceed 46°. In all cases, the earth should 
be spread from the edge of the trench backwards, so that the 
water from the land on each .side may have access to it. 

When drains of this class arc covered, they are generally 
made from 2^ to 3 feet deep, and filled with stones or other 
loose materials to within a foot of the surface. They are usu¬ 
ally in this ciise carried through holloAv jdaces, where the war 
ter of the land stagnates, or tends to flow. 

The further end to be effected by draining is to form chan¬ 
nels for water which has alre.'idy .‘^unk into the ground, and i.s 
either retained by it, or is finding its way beneath the surface 
from a higher to a lower level. It is the intercepting of water 
below the surface that constitutes the most difficult part of 
dx'aiuing, and which requires the application of i)rincii)les which 
it is not necessary to apjdy in the case of surface draining. 

When tlie soil rests upon a retentive subsoil, the latter may 
Ijresent a surface of resistanee to the Avater ; or the water may 
have sunk down into tlif subsoil, and be finding its way through 
channels beneath. 

The substances t^iroi^gh Avhich* water finds rts%ay with fa¬ 
cility are the looser eaiflis, sands, and gi-avels, the crevices of 
rocks, and beds of loose or decomposing stones: the substances 
which resist its progresi arc clays and the hai’der rocks. 
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If we shall penetrate a little way into the looser portion of 
the earth, we sluill generally find a series of strata, consisting 
of grawl, saijd, or clay, of different degrees of density. These 
strata are frequently horizontal, fre<i\xeutly they follow nearly 
the inclination of the surface, and frequently they are broken 
and irregular. Sometimes the stratum is very thin, as a few 
inches in thickness, and sometimes it is sevonal feet thick; and 
sometimes the traces of stratification disappear, and we find 
oidy, to a great depth, a large mass of clay or other homoge¬ 
neous substance. 

When the.se substances arc of a clayey nature, water finds 
its St'ar through them with difficulty; when they arc of a looser 
texture, water percolates through thorn freely. These last, 
accordingly, form natural condtiits or channels for the water 
which is below the surface, when finding its way from a higher 
to a lower level. 

When anv bed or stratum of this kind, in which water is 

*> t 

percolating, crops out to the surface, the water which it con¬ 
tains will fiow out and form a burst or spring, oozing over and 
saturating the ground, a.s in the following figure, which repre¬ 
sents a section of the ground, from C to D. 



When vratar is, in like manner, percolating through one of 
these previous strata, and meets tmy obstruction, as a rock or 
bed of clay at A, h''ig. lt)8, it is stt)ppcd in its progress, and, 
by the preasure of the water from a Higher source, it is i^orced 
iq)wauls, antl^.llius saturates the suixerjacent soil, sis from E 
to 1), forming springs, or a general oozing. 

In either of these cases, and they are the most frequent that 
occur in practice, (he design of the dramer is to reach the water 
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irt its subterraneous channel before it shall arrive at the sur¬ 
face, and to can*y it away in a drain. 

By cutting a drain at A, Fig. 107, the water of the stratum 
of sand CE, is cut off before it reaches the surface at C, w'here 
it forms the swamp CD. 

In like manner, in Fig. 108, by forming a drain at C or F, 
the water is eut off in its channel AB, and thus, in relieving 
the pressure from the higher source, by giving egress to the 
water through the drain, the cause of the wetness from E to 
D is removed. 

In looking at the slojung surface of any tract of ground, as 
a field, in which there is an oozing or bursting out of wjiter, 
w'e shall generally distinguish the line whei*e the wetness begins 
to appear on the surface, extending f>ver a considerable space, 
xxxxx. Fig. 109, the effects appearing iu the wetness of the 
ground farther dorni tlie slope, as ^.?/»/. The line where the 
wetness begins, and vfliich is generally rendered )>erceptible by 
the change of colour of the soil, the tendemw to produce* i?id)- 
aquatic plants, and other indications of wetnc.ss, marks f<»r the 
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most part nearly the course which the line of the drain should 
follow'. By cutting a drain nearly in this line, as from G to A, 
and from L to A, siifliciontly deep to reach the porous stratum 
in which the water percolates, we sljall intercept it before it 
reaches the surface, and by carrying it away in some conve¬ 
nient outlet, AB, remove the cause of wetness. 

This, accordingly forms in the greater number of cases, the 
rule adopted in practice for the laying out of drains upon the 
surface. The line is drawn nearly at, or a little above, the line 
of wetness, or, to use the common expression, ])etween the wet 
and the dry. 

SliOidd the line of drain be drawn too much below the line 
of wetness, as at G, Fig. 107, then the trench would fail to in- 
tcree])t the Avatcr; and further, if it w'ere filled with eai'tb, 
stones, and other substsmees, in the way to be afterwards de¬ 
scribed, the Avhole, «r a part, of the water would 2 )ass over it, 
and the injury be nnrenioved. 

Again, sliould the line be too much above the line of w’ct- 
ness, as at II, the drain would fail to reach the channel of the 
wat(‘r, and so would be useless. 

It is for this reasoii that, in common practice, the rule is, to 
draw the line of the drain nearly botw'een the wet and tlie dry, 
or a little above it, taking care to give it the necessary descent, 
Sind to fonn it of sufficient depth to reach the i>orvious bed or 
stratum in which the water is containctl. 

But as water may arrive at the surface in diflerent ways, 
and the ivetness be jiroshiced by different causc.s, so variations 
from this rule of lining out the drain may be required, and the 
judgment of the drainer is tp be shown in ada})ting the course 
of his drain, to the change of circumstances. 

Sometimes in a hollow piece rf ground, feeders may reach 
the descent, as in Fig. *110; and the -.vater may be forced up¬ 
wards by the pressure from each sidy^ of the hollow, ai^ thus 
formjthe sifajnp from A to B. It may not bo necessary here 
to cut a trench on each side along the line of wetness at A and 
B; a single trench C, cut in the hollow, and giving egress to 
the water, may relieve the pressure and remove the swamp. 
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Sometimes upon a slo])ing turfaee, one pervious .Mratnni, in 
n’hich nater j>ei’eoIates, ma_v j»ro<Inee more tlnui one line of 
si*rings, as at 11 and A, in the tbllowiiig tioiire. Jl»‘rea’sino}<. 
drain out,at H will remove the cause of wetness at both suamps, 
without the necessity of the drain at A. 


I'lir. in. 



And, ill pniutice, it is well to wait to mark the eilVicts of a 
drain cut in the higher part of the slope to be drained, for these 
effects often e.vtcud further than miglit he aiiticip.atcd, remov¬ 
ing springs, bursts, or oozings, at a great dishince. 

On the other hand, a single swamp, as from 11 tt) A, in the 
following figure, may be produced, and yet one dram at J1 may 
be insufficient to remove it.* In this case, the water being 
brought to tlie surface !>>’ more than one channel, it is ncecs- 
sa!ry ty fonn several^draifts to redeh the several beds in which 
the ysTiter is contained, as at B, C, and D. f 

These examples will show, that one rule, with respect to tlic 
laying out of drains, is not applicable to all eases, but that the 
drainer sliould adapt his remedy as much as iiossible to the 
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cajiso of injury. One end, however, to ho aimed at iy all cases, 
is to reach the bed, channel, or reservoir, in wliieli the water 
is contained. 

ilofore hef?innin,a;-to drain a Held or tract of ground, it is 
frequently well to a.scertain, by o.vaminatio^, the nature of the 
.suhstaneo.s to he digged through. 

At the nitpcr part where the wot tract to be drained ap- 
j>cars, or between the wet and tlie ilry, let, a few pits be digged. 
Tlio place of each ])it is to be marked out nearly in tlie direc¬ 
tion of the pj’ojmsed line of drain, six feet long by bhrec in 
width, in which sji.aee one man, and if required, two, can jvork. 
‘Let the earth bo thrown out to the lower side, and to such a 
distance from the edge of the pit as not to press upon and break 
down the sides. Let these pits be made to the depth of five 
or six feet, qr more if ncqessary, so that we may reach, if pos¬ 
sible, the i)orous bed in which the water is contained. SJioidd 
wo find no water, then let npply a boring-rod, in erder to 
ascertain wjiat depth the porous substance lies iq which the 
water is contained. 

Sometimes water will not be found until we come to a great 
tfcpth. Ibmay be so deep that we cahnot reach it by any drain, 
or evtn by boring with tlie auger. .In this case a previous 
examination saves us the labour of making the drain unneces¬ 
sarily daep. Sometimes we sliall proceed to a considerable 
depth without finding any appeju:anc*c of water, when, all at 
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once, by breaking througli some thin stratum, we shall reach 
it The water is frequently seen, in this case, to laril up like 
a fonntiin, and this affords the assurance that we/;haU shcceed 
in our operations. • 

This species of preparatory e.xamination by means of pits, is 
tlierefnre, in many cases useful. It affords the inems of judg¬ 
ing of the proper depth and dimensions of which the drain shall 
be formed; if prevents the coniinitting of erroi’s in the laying 
out of the lines of drains: and it enable-s the drainer to enter 
into contracts witli his workmen witli precision. 

AVhen we have Vhus, by sinking pits in various parts of our 
intended lines, obtained an idea «f the nature of the ground, 
of the substances to be digged through, and of tlie depth of 
the water, we mark our lines of drains upon the ground. 

This may be done by pins, or by a plough drawing a furrow 
along the intended line. 

It is at this time very convenient to make a hand-sketch of 
the piece of ground to be drained, marking each line as it is 
laid off in the field, and noting the depth and direction in Avhieh 
the w'ater is to run. ,, 

The lines being marked off in the manner described, the.se 
are to form the upper edges of the drains. 

The width of the drain at the toj) depends upon its depth, it 
being usual, except in the case of very hard and tenacious sub- 
.stances, to make it slope from the top to the bottom. Thus, 
if it be 6 feet deep, and from 18 inches to 2 feet wide at bot¬ 
tom, it may be 2^ feet wide at top. 

The workman, in forming the trench, works np to the 
higher ground, and never from the higher ground to tlie lower. 
The in^ruments which he uses in the operatien are—^the 
common spade. Fig. 62, a sHovel for throwing out loose .sul>- 
stances, Fig. 64, a pfbk or mattock, Fig. 65, for rai.sing 
stone^i and breaking the* earth w^ieii hard, and the foot-pick. 
Fig. 67. 

The materials to be used for filling the drain may be stones, 
tiles, or other hard and durable substances. When sfones are 
to be employed, if they are inconveniently large, they may bo 
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broken to the weight of three or four lb. They may be laid 
doAvn for u^e, before the cutting of the drain is begun, along 
tho iip^er li%e of the drain, the earth being thrown by the 
workmen to the lower .side ; or else they may be brought for¬ 
ward while the work is going on, and thrown from the cart 
into the drain. 

In the lai'gcr class of drains it is regarded as beneficial, and 
even neecssarj’, to form a conduit at the bottom. , Tliis is done 
by building a little wall roughly on each side at the bottom, 
about 6 inches in height, and so as to leave an aperture or con¬ 
duit of about 6 inches in w’idth. The worknian then covers it 
with slich flat stones as he can pr»)Curo, filling up also the in¬ 
terstices of these covers with smaller stones, so as io defend 
the conduit from earth and other substances that might fall 
into it. When this is done, the remaining stones are thrown 
in pi*omiscuously to the height of 18 inches or 2 feet above tlie 
cover. The stones arc then to he made le>'cl at tho top, and 
cither covered with the sod which, on breaking the ground of 
tlu‘ drain, had been laid aside for that purpo.se, or with a cover¬ 
ing of straw', heath, or the like. This covering is to prevent 
the loose earth from falling amongst the stones. * 

When these ojterations are completed, the earth which had 
been thrtiw’ii out of tho trench is shovelled upon the stonesnntil 
It bti above the level of the surface. The purpose of raising it 
higher than the .surface is to provide for the subsidence of the 
loose earth, which is generally found to be rendered more com¬ 
pact, and to occupy a smaller S 2 >ace than it did in its original 
state., IVhen a portion of the eartli is shovelled in, it 4s an 
economy of labour to cmidoy.» common plough for filling in the 
remainder. . 

A drain thus formed will appear on a transverse section, 
as in I’^ig. 113, and after the subsidenci^ of the eartli as in Fig. 
114. IV'htTe the soil is very,'soft, it is of,benefit to pa\e tho 
lower*part of^the drain with stones or slates. In the whole 
operation of forming the trench and conduit, great care is ne¬ 
cessary ia seeing that all the parts of the work are executed 
well. 
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The stones used for this -species of drain may be sandstone, 
or any of the harder stones that can ho obtained.' But, in 
many cases, stones are not to be obtained, in which case tiles 
may be subtituted. 

The tiles, whicl\are made witl» an 
arch as in the annexed figure,‘may 
be formed of separate piecesof about 
14 inches in length- Flat soles are 
made of the same material, on which the arched tiles arc to rest. 

Thd method of forming the drain when tiles arc the mate¬ 
rial employed, may be somewhat different from that adopted 
when stones are use^. 

The drain is carried down as narrow as a 
man can work, and at the bottom an excava¬ 
tion is made by means of a narrow-mouthed 
spadb, to fit the dimensions of tlie tile, which 
is then placed ujjon its stand or !&ole. Above 
this should be laid some Imsc mate^rials, as 
clean gravel or sand, /or allowing tbo filtra¬ 
tion of the water. Eveivbrushwpod, and such 
materials, may be hsed j for, thobgh tliey are * 
not of great durability, they servo the purpose, 
even they have decayed, of rendering the eajth more 
open pervious to whter. 
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Dminy formed in this manner, whether the material em¬ 
ployed be sttne or tile, will be found efficient when they are 
laid out* in tha proper direction, and when the pen ious sub¬ 
stances are reached in which the wate? is contained. 

But it is often, impracticable to reach these substances with 
a drain of common depth. In this case, apertures may be 
formed at tlie bottom of the drain, by boring or sinking down 
at the proper distances, until the pervious beds in which the 
water is contained are reached. By this mean the water will 
be sdlowed to flow up from below into the cavity of the drain, 
and so wll be carried away. 

The application of tliis principle had been familiar from 
early times in the sinking of wells. But it u'as noC till af¬ 
ter the middle of the last century that the same principle was 
applied to tlie draining of land. This was done by Mr Elking- 
ton of Warwickshire, who emijloyed the auger and the boring- 
rod for the purjjose of • reaching the channels and reservoirs 
below the surface, when an ordinary drain could not reach 
them. “ 

The auger oinph>ycd foi’ this purpose is similar to a carpen¬ 
ter’s wimble. It may be from 4 tt) 5 
inches in diameter. Square iron rods 

are made to be screw'cd into one an- 

• 

other, so that the length of the; line of 
rods may be increased in proportion as 
the auger penetrates the^ground. In 
the annexed figure, A is <he auger, B 
tme of the rods, C a key for turning it 
round and working it, D another key 
for holding the rods when tliey are to be unscrewed by means 
of the key C. 

This instrument may be sonietimcs ^und useful when the 
ehitiinels and reservoirs of wa^er can be rei:!chcd in this Man¬ 
ner. '^he apertures arc formed by the 'auger in tlie bottom of 
the drain. When the water is reached, it will spring up into 
the drain,^n the same manner as water in the bottom of a well. 
It is not necessary to employ any artificial means for keeping 
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the apertures opeiij as the flow of the water will sufhco to maiii' 
tain for itself a passage. , 

Sometimes, iu place of an auger- Ffe. ns. 

hole, wells are sunk ait intervals 
along the side of the drain, and 
filled with stones in the manner 
shown in the figure. 

In all cases of draining where 
the water to be reached is at some 
depth, the drains should be made 
of suificient dimensions. They 
should not be less than 4 feet deep, 
even when the pervious sh*ata lie 
at less depth; and the reason is, 
that they may be more permanent, 
and better defended from injury 
from mud and Si-md carried dOwii 
by surface water. It is not ne¬ 
cessary that they be made deeper than 4 feet when that is 
found to be sufficient; but they mast be carried, if necessary, 
to the depth of 6 feet, or even sometimes of 7 feet, though the 
expense and diffiVulty of executing the wox’k increa.se, in a 
great proportion, as the dimensions of the drain increase. 

The importance,^ in tliis species of draining, of proceeding 
upon principles in laying out the lines of drains, instead of 
acting at random, as so many do, cannot be too strongly im¬ 
pressed upon the attention of the drainer. Every drain, how¬ 
ever rudely devised, and imperfectly executed, may do some 
good.* But one drain well laid ofit, and of the required dimen¬ 
sions^ maj" perform a purpose which no multiplication of minor 
and insufficient drains can Affect. These may lessen the effects 
of wetness, but the other is designed to remove the causes of 
it; pnd the more perfect pract^e will usually be ‘found in the 
end to be the most economical as well as the jpost effifient. 

The drains of the larger class described, it will be seen, are 
intended for the removal of waiter which is contained in reser¬ 
voirs and cfiannels below the surface. 
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But frequently the water to be intercepted is very near the 
surface,^ as between the soil and subsoil, or the subspil is so 
homogeneous k) a great depth, that no pervious strata can be 
readily reached. In such cases, the drains may be of smaller 
dimensions, and increased in number, so as to afford many out¬ 
lets to tlie water with which the soil and subsoil are charged., 

A system of draining, having relation to tliis condition of 
the soil and subsoil, has been termed the Essex system, from 
its having been extensively jiractised in that flat and clayey 
district, and it is now very generally termed fuiTow-draining. 
The fy^stem consists in forming a series of small drains pa¬ 
rallel to one another, in the open furrow's between tlie ridges. 
In this species of draining, the design is not to reach the 
water as it percolates in pervious channels beneath the sur¬ 
face, but to afford numerous outlets to the water w hich the 
soil and subsoil retain. The system is for the most part 
greatly more expensive th.an the other : yet* as it is eflicient, 
is easily practised, and produces an immediate effect in drying 
tlie gi'ound, it is often preferred even where the purpose 
might he otherwose effected. It may often,* however, be com¬ 
bined with the sj'stcm of deeper drains; the latter being em¬ 
ployed to intercept the .springs and larger body of water, and 
the former to give an increased degi’ce of diyness to the surface. 

The materials that may be employed* in this sjieeics of 
draining are tiles or stones, the latter being broken to the size 
of small road-metal. Of these materials, tiles are held to be 
the most convenient and •economical, from their requiring a 
smaller trench, and from their being more easily cai’ried^ and 
more readily taken up and replaced when injured. They are 
formed into An arch of a semi-elliptical form, and’they are 
made to rest on flat sole-^ in the manner shown in the figure 
115. The size of the arch varies wjth circiunstances: the 
usdhl size is*frora 3 to 4 inches wide withii.*, and from 4 to 5 
inches ihgh, an4 the length of each tile is about 14 inches. 
The soles are flat, or slightly curved, and made to project 
about a qiiarter of an inch on each side of the tiles. These 
arc the usual dimensions tor the smaller parallel drains ; but 



rtU£l*4*4?lox<)|f Uittt tm citom 

^hete mtun drtuns are formed to receive the water from tlic 
smaller drains, tlie sixe of the tiles is increased to 7 or 8 
inches wide within, with a correspotjdiug heiglA. 

The principle adopted in laying out this class of drains, is 
to form one or more main or receiving drains across the ground 
to be drained, and to conduct into those the minor drains 
which follow the couree of the ridges. 1 he receiving drains 
are fonned'of greater size, by employing the larger form of 
tiles, or by placing two tiles side by side, and sonietiines with 
their edges together, so as to combine the two arches into one 
tube; and sometimes tlwee or four tiles arc employed variously 
arranged. The minor drains lead to these receiving ones, 
and the'water is permitted to entc'r by chipping off corners of 
the larger tUes, at the places where the tiles of the smaller 
drains terminate. It is better, however, that sets of tiles be 
prepared at the tile-work, in which case the apertures can be 
made either threfugh the sides of the tiles, or at the corners. 

The depth of tlie drains should be sufficient to place the 
tiles completely beyond the reach of injury from the deepest 
ploughing. A mddium depth of the sin.allcr drains is from 
18 to 24 inches. They are formed by first taking up a spit 
with the common spade, and then employing the narrower 
spldle, shown in figure 119, so as to 
form the trench wdth a slope to the bot¬ 
tom, where the width should be just suf¬ 
ficient to receive the soles of the tiles; 
and in order to clear out any mud or 
loo'se earth in the trench, there is em¬ 
ploye the species of shovel,'Fig. 12Q. 

Sometiiifes, in order to ^ve some ex¬ 
pense in digging, the^arth at the suafacc 
is first removed by the plough, which 
passes along without the moald-board, 
and then returns by th'o same track, with 
the mould-board attached, so as to push 
the earth to a side and form a furrow. I u propoi^iou as the 
trenches are formed by one set of wurkuieu, the tiles are laid 
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l)y another. The workman in laying the tiles works backwards, 
the tiles having been previously laid along the line of the 
drains, land lljere is usually an assistant to hand them to the 
person in the trench. This part of the,operation must be per¬ 
formed with care, so that the soles shall be placed firmly and 
evenly on their bed ; and so that the acclivity shall be always 
sufficient to cause the water to run. The earth is . shovelled 
back upon the tiles, and care should always be taken that the 
looser soil of the surface be laid next the tiles, so that the 
space above them may be rendered as pervious as possible to 
water. When there is any sod upon the snrfdco at the time of 
draintrrg, this should be laid aside, and placed upon the tiles 
with the grassy side below, and then the looser soil fiext the 
surface is to be shovelled in, and lastly the more tenacious 
sul.>soil. And it is even an improvement in this kind of drains 
to lay over the tiles some gravel, sand, peat, or other pervious 
matter, before replacing the mrth. This species of draining 
is of admirable use in drying the soil, by affording outlets to 
the water with which it may be charged, but care should be 
taken not to apply the principle to cases, to which it is un¬ 
suited. It is plain that the metliod is not w'ell adapted to the 
removal of springs and swami)s produced by water boneath 
the surface. It may indeed keep the stratum of soil compa¬ 
ratively’ dry, even when the wetness is produced by the rising 
of water from beneath, but then it is a very inartificial method 
of producing the effect, since the water may be far more ef¬ 
fectually removed by int^’cepting it by a drain along the line 
of the descent, in the manner before explained. 

This kind of draining is m^pnly to be recommended rfor its 
efficiency, apd for itS speedy action in rendeimg the soil dry. 
When the tiles are good, and laid«with cjire, these drains will 
last for a long period. %Vheu choked at any particular part, 
tlioy can be<cnsily taken'Up at that part, and the tiles replaced, 
or newt ones substituted. 

Thoms, brusliwood, and branches, are frequently employed 
in the filling of drains. They serve the purpose of affording a 
more pervious chfinncl to water, but tfiey soon decay, and the 
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dmas are very apt to be choked. Sometimes^ indeed, the 
channels formed by the water remain, when there is a consi¬ 
derable current, long after these materials have^dfecayed. But 
this cannot be depended upon, and such materials, therefore, 
ought not to be used if better can be obtained. 

Sometimes a species of draining, termed Wedge-draining, 
has been employed. The general method of performing this 
is to form a narrow trench with a long rip im. 

narrow shovel. The spit being taken 
out as deep as the shovel can go, a scoop 
is employed to' clear out the mud and 
loose earth at the bottom. Then another 
spade parrower than the first is used, 
and a second spit taken out, and lastly 
a corresponding shovel to clear the whole 
out,—^forming a trench with a ledge as in 
■Fig. 121. 

A piece of sod, with the grass side below, is then forced 
down, and resting upon the ledge, a space is left for the water 
below. Sometimes the ledge is dispensed with, and tlie sod 
is merely formed into a wedge, narrowed towards the grassy 
side, and this, when the little trench is cleared out, is pressed 
into it and covered with eai'th ; and as it does not reach the 
narrow bottom, a channel^emains below, through which the 
water percolates. “ 

This simple S{>ecies of drain has been extensively adopted in 
some districts; and as it is easily formed, and as the number 
of drains may be multiplied at little^ expense, considerable be- 
•nefit..has resulted from the use of it. But although drains of 
this kind will sometimes remain open for a considerable time, 
they‘'are exceedingly apt .to be closed up ; on which account, 
the use of tile is in most oases to bd'preferred. 
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Vi. succession ok crops. 

An plants which are cultivated, and which are carried from 
the ground where they are produced, tend to render the so^ 
less productive, or, in the language of farmers, to exhaust it. 

But plants which are suffered to decay, or which are con¬ 
sumed by animals on the ground on which they grow, do not 
exhaust the soil. On the contrary, the decay of the stem.s and 
leaves of such plants, either naturally, or by tlie consuming of 
them by animals, tends to add those decomposing organic mat¬ 
ters to the soil which form one of the elements of its fertility. 
This process may be imperceptible and slow, but it is that 
which Nature herself employs to form the soil, as distinguished 
from what has been tenued the subsoil. 

Sometimes this process of decay is counteracted by the sin¬ 
gular natural jirovision, of a conversion of the decomposing 
vegetables into a substance which itself resists decomposition 
—peat. But, with this exception, the tendency of the decay 
of vegetables upon the surface is to add to the fertile matter’s 
of the soil. 

* This is rvell understood in the practice of agriculturists. 
^^'hen the productive powers of a soil ba*’e been exhausted by 
cultivation an<l the carrying away of its prcxluci' from the sur¬ 
face, it is laid^dowi to herbage, in which state the fiiture vege- 
tiilion which it produces tends, by its decomposition upoi] the 
surface, to renovate the ])ro(^ietive ]»owers of the soil.. Land 
in this statc.is said to rest. 

When laud, however, has been»cinpoverished by succc-ssive 
crops, and has be(;omc*full of weeds, tthe laying it down to 
r<*st in thafe state is attend(‘d with less beneficial consequences 
than Ajhcn thf'soil has been jireviously cleaned of injurious 
weeds, and fertilized by good culture. In the fornrer case, 
the process of renovation is slow, if perceptible at all; the 
useless plants increase, and not those which are beneficial 
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Ill44ffqrd to |m8tiiring aniniali Lauid, when properly 
\a\A do^n to grass, therefore, tends to recover its wastwl 
powers of production. Land not projKsrly laid has less 
of this healinir property, jind may be more full of weeds, and 
no. richer when ]>lou<fh<*tl up njyfiiin after a time, tliau when 
first laid down. I’ndcr «food inanagejucnt. however, the hiy- 
ing down of cultivated land to grass and other herhage-plants 
to be consumed ui>on the gronn^ is a mean of resting the 
soil, and renovating its jtowers ofprodiietiou ; and this mode 
of recruiting an e.vhaii8ted soil being always at the coinmand 
of the fannor, its application is important in practice. It is 
to bo observed also, tliat the poorer soils require this species 
of rest and renovation more than those which are naturally 
productive. 

The experience of husbandmen from the earliest times lias 
shown, that the same kinds of pliint.s cannot be ailvantageously 
cultivated in continued sueee.ssion. The same or similar sjie- 
cies tend to grow feebly, or degenerate, or become more sub¬ 
ject to diseases, w'hen cultivated successively upon the same 
ground. Different causes have been a.ssigned by physiologists 
for this degeneration ; but whatever opinion may be formed 
regarding the causes, it is from the observed fact that has 
resulted the rule which forms the basis of a system of regular 
alternation of crops, namely, that ]>lunts of the .same or similai* 
species .shall not be cultivated in immediate succession ; and 
further, tlic same rule has been thus far extended, that the 
same species shall recur at as distant intervals of the coiireo 
as circumstances will allow. 

All herbaceous plants whose produce is carried offtlu.* ground 
which yields them, may be said to exhaust the soil upon wliieli 
they fffow. But all such plants do not exhaust the soil in the 
same (^pgret;; for after some si»eeie.^ the soil is seen to he 
more impoverished tluiiv after others. 

Afid not only do‘different sjiecies of plants 'exhaust the soil 
in a greater or le.ss degree than others, but tile same species 
does so acconling to tin- <litterent period of its grow'th at u’liieli 
tin- ])1ant is removed fi^nu the ground. 
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When a herbaceous plant is suffered to grow until it has 
matured its seeds, it exhausts the soil more than when it is 
removed h^re its seeds are matured. All herbaceous plants, 
therefore, when cut in their green state, tiiat is, before they 
have matured tlieir seeds, exhaust the soil less than when 
they remain until they have ripened their seeds. Thus the 
turnip, when used in its green state, is one of the least exhaiM- 
ing in the agrietiltiirul class of plants to which it belongs; but 
the turnip, when allowed to remain upon the ground until it 
has ripened its seeds, is one of the most exhausting j>lants that 
is cultivated amongst us; and so it is \vith the rape and others. 

FTtrther, certain plants, by the larger or smaller quantity of 
manure which the eonsuinjrtion of them affords, are more or 
less useful in maintaining the fertility of the farm. 

When a herbaceous plant is suffered to mature its seeds, 
and when any part of these seeds is carried off the farm, the 
plant affords, when consumed by animals,^a smaller, return of 
manure to the farm tluin if the same plant had been cut down 
before it had matured its seeds, and been in that state con¬ 
sumed by animals. Thus it is w-ith the^ turnip plant referred 
to. This plant is with us sown before midsummer. In the 
first season it forms a napifonn root, and puts forth>a large 
system of leaves. Early in the following season it puts forth 
* a long stem, which bears flowers, and the seeds are generally 
matured about midsummer. If this pfant is removed in the 
first stage of its growth, that is, after it has put forth its large 
leaves and formed its root, and is then consumed by animals, 
it returns a great quantity of manure ; but if it remains until 
the second state of its gi’qwth, then the consumption of its 
roots and Reaves retunis scai'ce any manure. The juices of the 
root have apparently been exhausted in affording nutrition to 
tlie flower-stem, the ffoAvers, and the eeeds. 

• It is boyond a questionj'that, in order to bring a plant to 
its e|\firc mujiurity, by the perfecting of its seeds, a lai’ger 
quantity of tlie nutrient matter of the soil is sucked up by it 
than Avben it is brought only to its less advanced .stages. When 
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twy tK (fre»tly more oxhooiitoK of tJw »oirt»ofi4u!» tj,4’ 
grow than when U»ey are cut down whifo they w^een ; and 
\{ those seeds arc in whde or in part carried irfTfle fam, the 
crops arc exhausters of tl»e farm, as well as of the ground 
which had produced them. tVerc the ri[»eiied seeds to be wholly 
returned to the soil, it may be believed that they would give 
back to ii all the nutrient matter whieh Inul been derived from 
it. Jiut, in praetiee. seeik are employed for immy purposes, 
and are generally earned otl’ the farm uhieli produces them. 
When this is done'in whole or in part, the jdants prialuced are 
in an eminent degree e.\haii.>iters of the farm, as well aserfthe 
soil on which they have grown. 

Further, certain plants, from their mode of growth and cul¬ 
tivation, are more favourable to tlie gi’owtli of weeds than other 
plants. The cereal grasses, from growing closely together, 
and not admitting^ or admitting-ptuiially, the eradication of 
weeds, are more favourable to the growdh and multiplication 
of weeds than such plants as the turnip and the potato, which 
are grown at a considerable distance -from one another, and 
admit of tillage during tlieir growth, and whose broad leaves 
tend to* repress the growth of stranger plants. 

Haying these principles in view, pertain rules may be de¬ 
duced from them, for the order in which the crops of plants in * 
cultivation in a country shall succeed one another on the same 
ground. 

Crops consisting of ])lants of the same or similar species, 
shall ]iot follow in succession, but shall return at as distiuit in¬ 
tervals as the case will allow. , 

2</, Crops consisting of plants whose mode of growth or cul¬ 
tivation tends to the production of weeds, shall nut follow in 
succession. ' 

3d, Crops whose culture admlts^f the destruction of weeds 
shall be cultivated when we cultivate plants wHijch fav<ivr the 
production of weeds. And further, crops whose' consumption 
ivtunns to the soil a suffirient quantity of manure, shaW be cul- 
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tivatedlat intcjrraU sufficient to niaintain’^or increase tlie ferti¬ 
lity of the 

Anii, 4/4l^’lien land is to lie laid to grass, this Shall be done 
when the soil is fertile and clean. « » 

These rules may be applied to the plants which form the 
subject of common cultivation in the fields. In this country, 
the plants chiefly cultivated on tlie large scale are,—^the cereal 
grasses, chiefly for the farina of their seeds; certain leguminous 
plants, as the bean and the pea; plants cultivated for their 
fibre.s as tin; fla.x and hemp ; for their leaVes, roots, or tubers, 
as the turnip, the cabbage, and the potato f and certain legu¬ 
minous and other plant.s ibr forage or herbage. The plants of 
these different classes are yet to be deseribed ; and they are 
now only referred to with relation to the order in which they 
nuiv succeed one another. 

» 

Ik(, One class of these ])lants consists of the cereal grasses. 
I’hose are chiefly wheat, barley, oats, and ^partially rye. All 
these ]dants are in tui eminent degree e.xhausters of tlie farm, 
'i'liey are all suffered to matiu-c their seeds, and are wholly 
oi* partially carried away from the fami.^ Further, from the 
innmier of their grfiwth and mode of cultivation, they all tend 
tt> fuvoui- tile production of weeds. For these reasons^ and on 
the general principle that plants of the same or similar kinds 
* should not follow in succession, the cereal grasses should not 
succeed one another, but should be preceded or followed by 
some crop, whieli eitlier exhausts the soil less, or admits of a 
more iiedeet eradication of weeds. 

2d. The k'gumiiious plants cultivated for their seeds, ^s the 
bean and the pea. are all e^ijiausters of the soil. Tlxsy ripen 
their seedtj, and these seeds su’e for the most part carried off 
the fltrm. Some have .supposed tliat they are less exhausters 
of the soil than the cereal grasses. 'But the essential differ- 
♦•nce between them, when'eonsideted with relation to their 
effect upon tj^e soil, is, that, from their growth, and tlie manner 
of cultivating them, they are greatly less favourable to the pro¬ 
duct ionaof weeds than the cereal grasses. By their broader 
system of leaves, they tend to stifle the groirth of weens more 
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than the cereal grasses: ami further, they admit of tillage 
during a great part of their growtli. This is especially the 
case with the bean, which is therefore regardec^as a mseiiil 
cleaning crop, and so is titivated in rotation witit the cereal 
grasses, as a mean of presen'ing the land clean. 

3rf, Hemp and flax, which are cultivated chiefly for their 
fibres, and all plants cultivated for their oils, are exhausters of 
the soil. They are suffered to form and ripen their seeds, and 
their stems afford no return of manure to the farm. 

The next class of plants, from the large returns of manures 
which the consumption of them affords, may be'regarded as 
enriching or restorative crops, in contradistinction tef the 
others, wlpch may be termed exhausting crops:— 

1. The turnip, the rape, and other plants of the cabbage 
genus, cultivated for their roots and leaves, and consumed 
upon the farm. 

2. The potato, the carrot, the parsnip, the boot, and other 
plants cultivated for their tubers and roots, and consumed 
upon the farm. 

3. The leguminous plants,—^the clover, the tare, the luct'me, 
and others,—when cut green for forage, and consumed upon 
the farm. 

The plants of the latter chiss, namely the leguminous, when 
mixed with gramineous plants, as the rye-grass, are commonly ' 
termed the artificial* grasses, but would be more correctly 
termed the cultivated herbage or forage plants. Tljey are 
often suffered partially to ripen their seeds, and sure inailo 
into Jiay ; and in this case they follow the general law, ex¬ 
hausting the soil more than when used glpe«*ii. And when the 
hay crop is carried away from the farm, they arc to he re¬ 
garded *as exhausting rather Ahan restonitivc crops. 

In speaking of these«iifferent classes of plants, the follow¬ 
ing terms may be emplojvd:— * . , 

1. The cereal grasses may be termed Corn-clrp[»s. 

2. The leguminous plants cultivated for their seeds, Pulse- 
erops. 

3. The turnip, and other plants of the same kind, cultivated 
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tor their roots and loaves, may, witli reference to the mode 
of consuming them, he termed Green crops; or, with refer¬ 
ence to tlie manner of preparing the ^oond for them, Fallow- 
croiis. <> 

4. The potato and plants of other families cultivated for 
their roots and tubers, may, in like manner, be termed Green 
or Fallow crops. 

5, The leguminous plants cultivated for green food, as the 
lucerne and tare, may be termed Green Forage crops. 

And, lastly, the mixture of gramineous and leguminous 
plants cultivated for herbage or green food, may, in compliance 
with common language, be still termed the Sown or Artificial 
(-J passes. * 

Further, distinguishing these different classes of crops ac¬ 
cording to their effects upon the fertility of the farm, they 
might be divided thus :— 

1. Corn-crops,—exhausting crops, and ffivourers of weeds. 

2. Pulse-crops,—exhausting, but cleaning crops, or capable 
«)f being rendered so. 

3. Green or fallow-crops,—^restorative, and cleaning crops. 

4. Green forage-croi®,—^restorative, and sometimes clean¬ 
ing crops. • 

5. The sown grasses,—^I'estorative crops.* 

Knowing these, the general characters of the cultivated 
plants, we have, in devising a rotation, to cause the restorar 
tive asd cleaning crops so to alternate with the exhausting 
crops, as that the lan«J may be preserved fertile and clean. 
Further, when we find that land cannot be sufficiently cleaned 
by means of cleaning crops,irfwe must make use of the ■summer 
fallow; and again, when we find that land requujes rest, we 
may lay it down to grpss for a Ibnger or shorter time, taking 
care when this is done, that the land sludl be in as fertile a 
Itate as cfrcumstances will Allow, arid free of weeds. 

The applbjation of these principles wUl be best explained by 
adverting to some of tliose courses of crops which have been 

“ Memoir by me on the Lease.—Quarlcrly Journal of Agriculture. 



Sirt'CEs».ION Of TROrs. 


IWG 

found good in practice, both as maintniniiig or increasing the 
fertility of the soil, and as admitting of an economical division 
of labour upon a farm. 

The ihst of these ooufscs is the four yoai’s* course, or four- 
shift course, a.** it is sometimes called. This course is of very 
general application, and forms the basis of nearly all the most 
approved rotations on the lighter soils and inferior clays of this 
country. It consists of a regular alternation of the following 
crops; 

1st year, Turnips or other green crop, manured. 

2d, Corn-crop, as wheat, barley, or oats. 

3d, Sown grasses. 

4th, ' Corn-crop. 

In this course, we observe that each exhausting crop alter¬ 
nates with a restorative one; and that, in ca«-li year, one-half 
of the farm is under exhausting, and one-half under restorative, 
crops. , 

This rotation is adapted to a large class of soils fit for carry¬ 
ing green crops, though these soils ouglit to he rather of the 
better class, in order,to admit of u continuance (»f this course 
in cases where there does not exist a supply of extraneous ma¬ 
nures. ' When the whole produce of the restorative crops, 
namely, the green crop and cultivated grasses, and the straw 
of the corn-crops, arc *consumed upon the farm, the fertility of 
the soil will be generally maintained under this course. Ilut 
when these aj-e partially carried away, a supply of extwmeous 
manures is necessary, otherwise the sojl will decrease in ferti¬ 
lity, and the course become what is termed a scourging one. 
This course, although an adiuirabl-} one for an extensive class 
of soils,^has.this defect, that the ei'ops of the same kind return 
at too frequent intervals, and hence are ^pt to fall off in (piality 
and productiveness. Utider a long continuance of this course, 
the red clover can ofjen scarcely l\e made to grow. ‘ The land 
is said to it're of the crop, and the expreasion the fact il¬ 
lustrate the general principle before refeiTed to, that plants of 
the same species shouhl not return at too short intervUls. 

The four years’ course, however, with the defects that at- 
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tend it, is of very general application. It was derived from 
Norfolk, and is frequently termed the Norfolk-couree, and it 
is, in a*grca\measurc, from its general adoption tliat the hus¬ 
bandry of that country has become so'celebrated. 

The summer fallow may be substituted for the manured 
green crop in the first year of this course, and then the course 
becomes:— 

1st year, Summer-fallow; 

2d (M)rn-crop; 

3d Sown grasses : 

4th Corn-crop. 

Tlie course, thus modified, is adapted to the stiff and humid 
clays, where turnips and other green crops cannot be profitably 
raised. The course is defective in this, tliat the summer-fal¬ 
low is too frequently repeated ; and it has the same defect as 
the Xorfolk-coui’se, as to the frequent return of the cultivated 
red clover. , 

Otlier rotations, founded upon these, are produced simply 
by prolonging the period for which the land sown with grass- 
seeds shall remain in grass. When the r,-oiu'se is intended to 
be for five years, the land remains two years in grass thus :— 

1st yeiu*, Summer-fallow, or green crop manured; 

2d ('orn-crop; 

3d Sown gra.sses; 

4th Grass for pastui’e ; 

,fith Corn-crop, generally oats. 

This excellent course is less severe than the four years’ course, 
and, requiring less inanm'c to maintain or increase the fertility 
of the soil, it is better adapted to all soils of inferior quality. 
It does not yield so great a gross produce as the .four years’ 
course, and therefore, where the (Soil, or the command of ma¬ 
nures, admits of the latter, there is not i&iy reason why it should 
not bo preSerred. But in otjier and dissimilar cases, the five- 
years’* coimse.^s this is frequently termed, will be found to be 
preferable. Wherever, in this course, the soil is suited to the 
pi’oducti»n of green crops, the fii*.st crop of the series should 
be of that kind. But when the laud Ls not suited to the pro- 
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Ahbougii a» fire-vwif^ coawe. whkb allows the land to r«- 
taUA two years in Jrrass, is suitt*d to soils pretty low in the 
scale of fertility, yet it is often necessary, when the soil is poor 


or ftxWteted by previous oropjiiiip, to allow it a lonjjcr n*st; 
in which case, the laml, insteail ot‘ t«o, reinjiins three or more 


years in gl ass. 

The foiw and the live years’ eourses are suited, it ha.s been 
said, to a gi'cat extent of land in this country. Hut tJie richer 
clays, as well as the lighter loams of the lauter class, admit of 
a more extended and varied range of cultivation; the particu¬ 
lar plants to be'produced being determined by demand for the 
produce, peculiarity of local situation, command of extraneous 
manures, and the like. 

When this is tl^ case, it is easy to extend the four-year.s’ 
course in a manner to comprehend the further plants to be pro¬ 
duced. Let it be supposed that the kind is of the richer clays, 
and that it is suited, to the summer-lallow, then the course 
may be:— 

1st year, Summer-fallow, manured: 

2d Wheat; 

» 

3d * Sown grasses, generally for hay or green forage; 

4th . Oats ; 

5th Beans, manured ; 

6th Barley or wheat. ^ ^ 

This is a course deserving of imitation in ail the cases suited 
to it, that is, where the soil is sufiUciently clayey and rich, and 
does not require rest in pasture. Under this course, it will 
oe seen that two-thirds of th^farm are rader exhausting crops, 
and one-third in summdr fallow and restorative crop. 

A slight deviation pan He made^n this coarse without altef 
ing the principle It, .iiamely— 

Isf year, Suihmpr-fallow, manured; 

■2d Wheat ;■ 

3d .-Beans I 
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4th year, Barley or wheat; - 

5tli Sown grasses, generally for hay or green forage. 

6tB Oats. 

But we can render this course less Severe, by allowing the 
land in grass to remain two years in that state, when the 
eoureo becomes— 

1st year. Fallow: 

2<1 Wheat; 

3J Somi grasses; 

4th Grass; 

5th Oats; 

6th Beans; 

7th Barley or wheat. 

In which ease we liave three-sevenths in restorative crops, and 
four-sevcntlis in exhausting crops. It istlicreforo mwe severe 
than the four years’ course, in which two-fourths are in ex¬ 
hausting crops. When the soil is light and fertile, as a sandy 
or gi’nvclly loam, the summer-fallow of the last-mentioned 
-ourse's may be dispensed with, and any kind of green crop 
bstituted:— , 

^ Ist year, Green crop, as turnips, potatoes, beet, or the 
like, manured; 

2d Wheat or barley; 

3d Sown grasses; 

4th Oats; 

5th Pease or beans, inamu'od; 

6th Bariev or wheat. 

Under this course, as before, two-thirds are exhaustmg crops, 
and one-third restorative crop,s. The course requires a good 
soil. It may.be rendered less severe, by allowing t^e land to 
remain two years in grass, in which case the coiu^ becomes— 

1st year, Green crop, manured; 

2d ’ Wheat or barlc;^*;. 

3d, S/Iwn grasses, for green forage or hay ; 

4th Grass for pasture; 

5th Oats; 

6th Beans or pease, manured; 

7tli Barleji or wheat; 


o 



210 


SUCCKSSION OK CROPS. 


In this onse we have three-sevenths in restorative crops, and 
four-sevenths in exhausting props, in which respect it appears 
inferior to the four years’ course; hut it is supi^ior to it in 
this, that the crops arc more .varied, and if we shall make wheat 
only once in the rotation, it will fidlil in an eminent degree 
this condition, tliat two ci’ops of the same species shall return 
at os distant intervals as possible. 

These sev,eral courses illustrate the principle of a good sys¬ 
tem of rotations, as applicable to the plants commonly culti¬ 
vated in this country, and they are all capable of being reduced 
to practice upon* the farm. They may serve as the basis of 
other courses, where plants not enumerated here twe to he in- 
trodiicetliinto the course. 
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VII. CULTIVATION' OF' PLANTS. 

I. PLANTS CULTIVATED FOR THEIR SEEDS. 

I. CEREAL GRASSES. 

Of the cereal grasses, the most commonly c;ultivated in this 
country arc wheat, barley, oats, and, in a lesser degree, rye. 
These ])rese.nt certain common characters, and admit, to a con¬ 
siderable degree, of a similar mode of culture. Before, there¬ 
fore, treating of the species, it will be well to consider those 
circumstances with respect to cultiwe in which the kinds enu¬ 
merated agree. 

The seeds of these cereal grasses may bcsowni cither pre¬ 
viously to winter or in spring; Avheat and rye are, for the most 
part, sown btdVire winter ; barley and oats generally in spring. 
They may be sown either broadcast or in Poavs. 

AVhcu they are sown broadca.st, the oi>eration may be per¬ 
formed either by tlie hand or by a sowing ap])aratus. 

• When they are soaati by the hand, the grain is contained in 
a basket, or in a sheet slung over the right shoulder of the 
sower. This sheet he Indds distended by his left hand, and 
uses the right in sowing. He walks, with a measured step, along 
the ridge, scattering thoi grain in a uniform manner across 
it. He passes twice along a ridge of from 1.5 to vu. 122 .' 

18 feet, so that each cast is acibss half the ridge. 

The corn is f)laced in sacks in the field at con¬ 
venient distances, and may be carried bjf an as- 
sis^t to tin; sower in a straAV-jjasket (Pig. 122). 

Experience teaches the sowilr to regulatd*the quantity to* the 
acre, and to scatter it equally upon the surface. An inexperi¬ 
enced sow^r scatters it uneqmilly, and often with intervals of 
thinner sowing between the casts. 
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To render the execntion of the work less dependent upon 
the skill and attention of the sower, and to depute the seeds 
with greater equality, the broadca.st sowing-machine (Fig. 80) 
may be employed. Th'is nftchinc is drawn by a horse, which 
walks in the open furrow, and it is of siso sutficient to sow tlu'. 
half of two adjoining ridges, or the space of one entire ridge, 
^lt a time. 

When ‘ hie machine is used, the grain is, as in the other cases, 
broii'dit fonvard from tlic sacks in a ba.skct, aiul emptied into 
the seed-box. By the revolution of the internal spimlle with 
its wheels or brushes, the seeds fall through tlie ajiertures; 
these apertures being made to bo enlarged or diminished, so Jis 
to allow‘the seeds to fall through in the cjuantity reiinircd, 

"W^hother this machine or hand-labour be employed, the har¬ 
rows arc immediately to follow, giving the number of turns re¬ 
quired lengthwise and across, until the seeds arc sufficiently 
covered. r 

AVhen the grain is to be sown in rows, the sowing-machine 
may move either lengthwise in the direction of the ridges, or 
across. In the former ease it is convenient that the machine 
be of a size to suit the ridges, so that it may complete each ridge 
at tWo turns. The distance between the rows may be 12 
inches. After the machine has passed over the land, it is tf) 
be slightly harrowe^h 

The advantages of drilling are chiefly in the case of the 
lighter soils, and especially where these are apt to be overrun 
with annual weeds. The intervals between Bvj rows admit of 
being tilled by the hoe, so that annual weeds may be destroyed 
beforef the crop shall cover the ground. This tilling between 
the r 9 ^vs,Aoo, is favourable to tlie growtli of the plants. In 
Norfolk and the lighter soils of Suflxjlk, and indeed very ex¬ 
tensively in England, tlie drill-system accordingly is preferred 
to the broadcast, /n tile Nortlnof England, pnd*in Scotlatid, 
the broadcast system is preferred. When tkt: land <s sown 
broadcast, it admits of no further tillage during the growth of 
the plant. For the most part, the only weeding w^uch it re¬ 
ceives is the pulling up of individual plants, but more fre- 
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queutly by cutting them over by the simple instrument termed 
a weed-book. 

• riir. j‘jj. 


Before the corn shoots, as in the month of .lane, bands of 
young persons, or females, with tlu;se weed-hooks, pass along 
the ridges, and cut over the thistles, docks, or larger weeds ; 
which is generally sufficient to })revcnt their rising'to seed, and 
interrupting the reapers in harvest. 

When the com, however, is sown in row.s, it admits of being 
hoed in spring. This is .sometimes <lone by a horse-hoe. But 
the more general method is by the hand-hoe (Fig. 70). Each 
hoer gcnendly takes one row, hoes the earth as near to the 
growing corn as possible, and i»ulls up also hy the hand any 
weeds amongst the corn. 

The cereal grasses receive no other tillage during their 
growth, except an incidental one when the grSss seeds are sown 
amongst them in spring. The grass-seeds ai’e sown broadcast 
\ip<jn the surface, luid then coA'ered by the haiTows or roller. 

In the end of summer, Avhen the green coloiu' of the stem has 
nearly disappeai'ed, and when the grain, having changed from 
its milky .state, has somewhat hanlcned, it will be proper to 
commence the process of reaping. It will not be necessary to 
delay the operation until the grain shall have become what is 
termed dead-ripe ; for before this statu of the plant has occur¬ 
red, the gi’ain will have attained its maturity of size, and the 
sap have ceased to ascend to nourish it, and the process of 
hardening will proceed equally well, although the stem be se¬ 
parated from the ground. By’cutting before the state of ex¬ 
treme ripeueSh, hazard from winds and rains will be lessoned, 
as well as the loss from shaking out the gyaiu during the reap¬ 
ing and removing of it; and the straw will be secured more 
fulf of nutritive juices, and more fit for tha purposes of pro¬ 
vender. •' SI* 

In the reaping of com the stems should be cut as horizon¬ 
tally and efose to the ground as the nature of the instramen+s 
employed will admit. They should he laid in rows or hunches, 
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with the heads iu oue direction, in such a state as to be easily 
collected and bound into sheav es, and all this with tiie least 
■waste of grain and the greatest economy of labwir. 

The insti-uments employed in reaping are tlu‘ sickle and the 
scythe. The blade of tk- sickle is hb-iw. Fipm 

smooth or serrated. j 

In using the sickle, the reaper J 
holds the instrument in his right 
hand, and seizing the .stems of corn 
by small portions ■with his left, he cuts them horizontally through 
mthin a few inches of the gi’ound, by pulling the sickle towanls 
him. When he has collected as much as he can conveniently 
support ‘by his hand, he lifts the whole up by the aid of his 
sickle, and lays it on a short rope, formed of the stalks of corn, 
and laid upon the ridge behind him. ^Vheu a sufficient num¬ 
ber of these handfuls is Uiid upon the rope, another person who 
foUo'ws binds the whole up into a sheaf. 

To arrange the reapers in the fiehl in the way best suited 
for despatch, let 3 be placed upon each ridge when the breadth 
is less than 18 feet* with a man for every 6 reapers, to bind the 
sheaves, and place them uimght in the way to be described. 
Let it be the duty of the centre reaper of ciich ridge to make 
also the ropes or bands by cutting, or when the corn is very 
short by pulling, a,small handful of the corn, twisting it to¬ 
gether at the ear-end, and dividing it into two smaller parcels; 
and let tliis band be laid down upon the stubble behind him. 
W'hen the ridge, liowever, is 18 feet, or more iif brciulth, there 
iojij/ be 4 reapers upon each ridge, and then there must be 2 
binders for every three ridger, being 1 binder for every 6 
reapers as before. 

The binder having tightiy botmd the sheaves, he places them 
upon every altemat^ridge, resting upon their bases, and upon 
one another. Fiv^ pai^s of the*^c sheaves, when the crop is oats 
or barley, and six pairs when it is wheat, ma!y>,be conYcnicntly 
placed in rows together j and in the case of the oats or barley, 
the whole may he covered by two sheaves, the but-eB.ds of which 
lie towards each other, ■with the ear-ends divided a little, and 




CEBEAr QRA8SE8. 


215 


pulled down so as to cover and defend the upright sheaves, 
thus making twelve sheaves to each shook In the case of 
wheat, the s^ms of which are hard and dry, and which re¬ 
quires to stand in the field only a few days before it is ready 
to be carried home, the head-sheaves are omitted. In the case 
of oats and barley, which, on account of the great softness of 
their stems, require to stand a longer time in the field, the 
head-sheaves are used for the purpose of securing the upright 
sheaves against the effects of the weather. 


Fljt.lSB. 



The shocks should be set nearly north and south, so as to 
be equally dried by the sun on both sides., By means of the 
head-sheaves, the other sheaves are protected from an ordi¬ 
nary shower, which runs, off from the convex surface, and the 
whole stand till they are sufficiently dry to be transported to 
the barn-yard. 

There isj)ne variation from this method of arranging the 
slieaves to be noticed. It is evei* proper to cut crops of com 
wheU dry, but often, from the effects off dews and rains, the 
citop is in A moist state whep it is itecessary to reap it. In 
this st|ite, an^jlhe observation applies chiefly to oats, it might 
be unsafe to unbind the sheaves tightly at once, lest they should 
become mouldy or the ears sprout. In tliis case the rope may 
be drawn very loosely round the sheaf, and nearer to the ears, 
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SO that the bottom may be stretched out, and each sheaf made 
to stand separately upon its OAvn base (Fig. 127). In this state 
jihe sheaf is less protected from the injuries / rig- xit. 
of the weather, but a readier access being 
allowed to the air, it dries soouei% and is 
not so apt to be injured when it has been 
put up in a wet state. Before these loose 
sheaves are removed from the ground they 
ought to be bound tightly together in the 
same manner as the othei-s, and either car¬ 
ried at once to the bam-yard, or placed in 
regular shocks until it shall be convenient 

to remove tliem. 

« 

In this w'hole process of reaping, a very minute cju-e is ne¬ 
cessary in causing all the parts of the work to be well and di¬ 
ligently executed. It is especially important that the reapers 
be made to cut as low as can conveniently be done; for in this 
way only will the 'stubble be left clear of loose and straggling 
heads. Further, the stanv of this class o^plunts is always 
more succulent near the root, and a slight ditterence in the 
height of cutting will make an essential one in the w'cight and 
value of the straw produced. 

The other instruments usually employed in reaping, are 
scythes of different kinds. The common scythe may be em¬ 
ployed for this purpe^se, in which case there should be attached 
to it an apparatus*(Fig. 128), for the pui^pose of supporting 
the stems, during the action of the blade, and laying down the 
com with regularity. 

Fig. 12S. 



This apparatus, usually termed a cradle, may consisft of three 
lightly bent pieces of ash, mortised into a piece of wood. 
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which is attached to the end of the lowffl* part of the handle, 
so as to be vertical when the scythe is at work, and the upper 
part is'fixedfcby a rod or cord passing from it to the handle. 
The three pieces of ash stand above'the scythe, and parallel 
to it, and are of such a length as to extend over half the blade 
or more. In place of the common scythe here described, there 
has'been recently introduced one with two handles, which, bjr 
placing the mower in a less constrained position, is more easily 
worked. 



The mower cuts from right to left. , In some parts the 
practice is, for the mower to cut towards the standing com 
on which, accordingly, the cut corn rests, assistants foHowing 
^close to remove it. But the better practice is, for the mower 
to cut towards the open side. In this manner, the com is laid 
down with considerable regularitj'. 

Each mower is followed by one person, to make the bands, 
and lay the epm upon ^hem. A person follows immediately, 
and binds up the sheaves, precisely as is done in the case of 
reaping with the sickle. .Another person follows ewry two 
mowers with a large rake, with curved-iron teeth,(Fig. 130), 
to mke the stubble. 
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In place of the hand-rake, rakes drawn by horses may be 
employed. The following is an example of one of this class of 
instruments, so formed that each tooth moves iv^epelidently 
of the other. The teeth are of iron, fixed each to a separate 
handle of wootl, and all the handles are attached by their ex¬ 
tremities to a rod of iron, on which they are moveable. Fur¬ 
ther, the handles arc all separately attached by chains to a 
common bar, and this bar being attached by chains to handles 
held by tlie workman, the whole teeth can be lifted frtfci the 
gpround at once, and the collected stems of corn allowed to fall 
down. In the figfare, C is one of the teeth, D the handle to 
which it is fixed, B the common bar to which the liandles of 
the teeth are attached by chains, AA the handles held by the 
workman, and attached by chains to the bar B. Further, the 
bar B may be divided into two parts, so that one-half only of 
the teeth shall be raised at the ssunc time. 



Com mown by tlie scythe is cut closer to the ground than is 
common in practice by tlie sickly, and the stems beutg less 
compressed together, they are sooner ready for be^ng carried 
home tluin when reaped by the sickle. The sickle excels the 
scythe in this, that theVorn is laid donm more regularly, with 
the heads in one direction, a point of importance in all cases, 
but especially when ‘the thrashing machine is tfl^be usec^ 

An instrument surpassing the sickle in despatch, and the 
scythe in the regularity 'vvith which it lays down the. reaped 
com, is the Hainault scythe (Fig. 132), 
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The workman holds in his left hand the bent instrument A, 
with which he presses upon the corn 
aboutthe middle, and he then strikes 
it near the root with the scythe Ji, 
which he holds in his right hand, 
laying the cut against the standing 
corn. He employs the bent instru¬ 
ment and tlie scythe to collect the corn. This m,ethod of reap¬ 
ing i#|)ractised in Flanders ; and a similar method, though with 
a diflFurent iustrumont, is followed in some parts of England. 

Whatever be the means employed to reap the corn, it ought 
not to be left loose upon tlic ground, but secured in sheaves 
and shocks until it can be transported from the field. This is 
required, at least in a moist and uncertain climate. 

When the corn has remained a sufficient period in the field 
for the jiqccs in tlie stem to be dried, and when the sheai'es 
are freed from external moisture, it tvill b^ time to convey the 
crop from the field, and to secure it in a place of safety. A 
certain exhaustion of the natural juices is necessary; for other¬ 
wise the mass, when collected together ip quantity, and exclu¬ 
ded from the air, w'ould ferment. ^Vhile, therefore, no favour¬ 
able occasion is to be neglected of securing the crop, ks subse¬ 
quent safety must not be endangered by precipitation.. The 
proper time for its removal will bo learned by a little practice 
in the fields. The sheaves should feel light when lifted up, 
and no pai'ticidar sensation of cold or damp should be expe¬ 
rienced in thrusting the hand into the body of them. In four 
or five days of good weather, Avheat wdll generally be .fit for 
carrying home, and oats an<J barley in twelve or fourteen. But 
the process may be retarded when the air is moist,^ and without 
wind, and still more when rains intervene. In this case, the 
ear wdll often sprout, and the steaw'*' become injured. Fre- 
• quently, in these circumstences, tla> head-sheaves must be re¬ 
moved to gi,f e access to the air, and often the entii\3 sheaf 
spread out during the intervals of sunshine. 

Thc'iwm being reaily, the sheaves are to be forked into the 
cart or waggon. The cart employed is sparred at the sides. 
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and has a projecting frame-work all around (Fig. 50). The 
sheaves are built on the cjuTiago by the driver, another per¬ 
son forking them to him from the shocks. In building, lie lays 
courses along each side, the but ends outermost, filling up the 
heart by sheaves laid lengthwise. In this manner he in'oeecds, 
until he has built the lojul to the height to which it can be 
with safety raised, when two ropes, one fastened to each side, 
are thi’own over the load, and tied tightly at the opgosite 
sides; but when the distance is short, the tying with ropes is 
omitted. 

I. 

The corn is then to be secured in stacks built near the barn, 
—a practice gi'eatly superior to that of securing it in large 
houses or' barns in a climate like that of llritaiii. When 
placed in this latter sitiiation, the corn requires to remain 
longer in the fields before it can be safely stored, i.s more sub¬ 
ject to injury from various causes, and, being too much exclu¬ 
ded from the external air, does not keep .so safely. 

The stacks may be made circular, with a diameter of 12 feet 
or more, according to the convenience of the farmer, and the 
size of his barn. The manner of working is this:— 

A circular laj*er of straw, or other substance, is laid, to form 
the bottom. The workman begins by placing a slieaf upright 
in the. centre of the intended' stack, round which he places 
other sheaves, also on Jheir but-ends, with the tops inclining 
inwards ; and this he continues to do in regular courses, the 
sheaves being placed closely together, imtil he nearly reaches 
the outside of his foundation. He then lays an outside layer 
all ai’ocmd, tlie buts being outwards, with the toji and uj)pcr 
lialf of the sheaves resting upon the inner ones. In this ope¬ 
ration of layjng the exterior layer, he fii*st grasps a».sheaf, and 
then, placing it close to, and* somewhq.t upon, the sheaf last 
laid, he presses upon it'with his hands and the weight of his 
body, and lifts himself forward, until he has placed'ids knees' 
upon it: and then, grasping another sheaf, he, .in the game 
manner, places it in its position, and so moves on from sheaf 
to sheaf. He thus lays a layer of sheaves all aroudd, and 
then a second layer, in the same muTmer, filling up, where ne- 
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cossary, tlio intcrioi’ of the stack, until he has raised the whole 
nearly to the same level as tlic top of the upright sheaves be- 
Ibrc nientioi\ed. 

Having coini)leted this first pa^t of his work, that is, having 
laid his outside layers, and filled up the heart, so that the 
whole may be nearly level, but with a slight dif* from the cen¬ 
tre outwards, he jiroeiicds thus :—He lays his second course* 
of sheaves all around, with tlndr huts about 15 or 18 inches 
fiirtliRi* back than those of the outside coimse. Having done 
this, he fills up the inttjrior of the stack ; but, in filling up the 
interior, he does not generally observe the same order of courses 
which ho does in laying the outside layere ; he merely packs 
the sheaves in a jiroper inamuir, .so tliat they may^fill up the 
whole interstices. He now lays an outside layer all round, 
with the huts outward, a.s before, and the car-ends sliglitly ele¬ 
vated, by resting upon the huts of the last laid or inner course. 
Thu.s be proceeds, alternately laying the outside and the inner 
course, and filling, as he proceeds, the heart or interior, care¬ 
fully preserving, as has been said, the dij) of the sheaves from 
the centre outwards. 

Sometimes when the stack is very large, or the straw short, 
more than two internal eourse.s are laid. The process, how¬ 
ever, is the same. The difierent courses overlap, andthework- 
"man proceeds by laying the courses in succession upon each 
other, and filling up the heart. 

When the workman has carried his stack to the height of 
12 fe<*t, or more, ho begins to contract it. But he first lays a 
course projecting a feu^ inches beyond the outer coiuse last 
laid. This is intended to form the eaves of the roof; but often 
this is dispensed with, and is not essential. 

After this he contracts the stiwk, eacli successive course of 
sheaves being laid more inwards. At.die same time, the ele- 
yisition of tJje centre is not only jircserved, but increased, so 
that the sheaves may have an increased dldiijuity as the upper 
part of the stiick is formed. 

When^the vyorkman has contracted the top to a platform of 
three or four feet in diameter, he rises from the position in 
which he has hitherto worked, and places a sheaf upright in 
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the centre, and this lie surrounds with sheaves standing in like 
manner upright, but with their tops inclining inwards, and 
leaning upon the centre sheaf. This summit of upfight sheaves 
he firmly surrounds witii two or three tiums of a straw rope, 
the ends of which are sometimes fixed to opposite sides of the 
stack, so as to prevent the summit from being blown down. 

The stack is now in tlie form of a cylinder with a conical 
top. It is usual to make the diameter of the stack increase 
as it rises in height. This deviation from the pei'pcndicular, 
however, should be very slight, as it tends to render the stack 
more apt to incline to one side. 

The stack is now to be thatched, after it has subsided a 
little, and, it is proper that a certain ijuautitj' of straw be in 
readiness for the purpose. The straw is fonned into bunches, 
by drawing it out by the ends into handfuls : the short straw 
which is st'paratcd in this operation is reseiwed for other pur¬ 
poses, as forming the bottoin.sof the stacks, an,d partly also for 
thatching. 

Tunsted sti*aw-ropes are to be in readiness. They may be 
made by means of the .simple instrument. 

Fig. 133. It consists of a handle of from 
two to three feet long, bent at one end like 
a bow, and having at the other a ring and 
swdvci, through which ring a straw rope is passed, which is ' 
tied round the w'aist 6t the worker. The straw to be twisted 
is fixed to a notch at the end of the bow, and gradually sup¬ 
plied by a person from a heap. The other worker, who may 
be a very young person, the Avork reVpiiring nd exertion of 
force, wjalks backward turning the bow round witli one band, 
until the rope is formed of the length required. The ropes 
thus formed are coiled upon tjhe arm, and reserved* for use. 

In place of the instrument described,* one may be employed 
to twist more than one rope at a lime. It is forme^ upon the 
principle of the comnton rope-making machine. < It is attached 
to the body of the workman, who walks backW^ds, tuShning 
the handle. ^ 

The AvorkmatJt who thatches the stsick stands upon the roof. 
The bimebOB of straw being handed or forked to him, lu' 
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spreads the straw in handfuls all around the stack, laying suc- 
eessif’c layers until ho reaches the top, the higher overlapping 
a little the lower; and he takes care, by working backwards, 
not to tread upon the straw already spread. When he reaches 
the upright sheaves at the top, he lays a thick row of covering 
on, which may consist of short strait, which he draws to a 
point at the top, and makes tight with a thin straw-rope wound 
round it. 

The straw is then fastened down by means of the straw- 
ropes already described. The thatcher stands upon a ladder 
aloft so as to be able to reach the summit, while two assist¬ 
ants remain on .the groimd below, or are supplied tvith short 
ladders. He lays the ropes ovt“r the roof in a series at the 
distance from one another of " *'><■' "" 

12 or 15 inches. They are 
passed obliquely over the roof, 
and fixed ti>, or wound iound, 
another rope placed above the 
eaves, or below them as in the 
figure. 

C'onsiderable danger' arises 
in wet scawns, if the com is 
carried home in a damp state : 
but this may occur in any sea¬ 
son, if tb§ straw is not freed 
t>f its natural juices before 
being carried from Jhe field. The incipient fermentation is de- 
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noted by the great heat of the interior of the stack, which wUl 
be rendered sensible by thrusting in the shaft of a fork, and 
feeling it when it is withdrawn, or by pulling out a bandful 
of com, or by merely thrusting in the hand. If the heating 
proceeds so far as to threaten injury to the stack, the whole 
should be turned over and rebuilt, or carried to the barn and 
thrashed. 

In wet seasons farmers are fi-ecpiently obliged to form their 
stacks hollow in the centre, so as to allow the access of the air. 
This is done by placing upright posts fa.stened at the top, and 
stretched out like the legs of a theodolite, and building around 
them. An opening being made in this hollow from the ex¬ 
terior of the stack, a cun-ent of air is admitted. 

Often stacks are placed on pillars of stone, or of cast-iron 
as in Fig. 136. 


Fis- rwi. 



The building and tB^hing of the stack complete the bar- 
vestroperations for the ecreal grapes. The leguminous plants 
cultivated for seeds are secured in the same manner. 

The stacks being secured, remain until it i.s convenient to 
thrash the.,cpm and prepare it for use. The threshing by 
the flail is a wprk of labour, and notwithstanding every care a 
considerable part of the grain remains attached to the straw. 
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Labour proceeds slowly at a time when despatch may he im¬ 
portant, and the thrashed corn remaining generally for a cou- 
siderahie tiin^j in a hea]> is sidyect to injury of various kinds. 

For these reasons, the invention of the thrashing-machine is 
to be regarded as important in the progress of improvement. 
The farmer by means of it is enabled to get his work perform¬ 
ed at once and with despatch, and in a more perfect manner 
than is usually done by manual labour. It is in^those things 
rather than in the saving of expense, that the superiority of 
the thrashing-machine over the Hail consists. 

The thrashing-machine has always a AvinnoAing-machine at¬ 
tached, and forming a part of it, by which the grain is partial- 
Ij' freed from the ehalf and impurities. Sometimes two win¬ 
nowing-machines are attached to the larger class of thrashing- 
machines ; but this is rare, and where there is only one win¬ 
nowing-machine, the corn, as it is received ftom the thrashing- 
machine, undergoes a further proccss^f winnovA'ing ih a se- 
pai’ate machine, in order to be fully cleaned. 

The tlu’ashing-machino ])erforms three operations:—^First, it 
beats the grain and chafl’ from tlie straAv, by means of the 
beaters fixed upon its revolving cylinder; second, by means of 
its revolving rakes it shakes the chaff and intermingled .seeds 
from tliestruAV, AA'hich last is sej)arately throAvn out of the n>a- 
chiue ; and third, by means of the attached winnoAA'ing-appa- 
i‘atus, the seeds arc separated from tlie Shaffj and being re¬ 
ceived from the machine, are carried away to undergo a final 
dressing in a separate winnowdug-apparatus. The bam for 
these operatioite. it has bten seen, is divided into three apfirt- 
ments :—First, that in wdiich the unthrashed corn is puf ; se¬ 
cond, that immediately underneath it, in which the com is re¬ 
ceived from tfie thrashing-machine, and afterwards winnowed; 
and tliird, that into whi<Si the straw fall# from the thrashing- 
machine, an^ where it is generally stored for use. This last 
is termed the steaw-barn, and* ought to be*pf a size sufficient 
to contain the {ktoduce of two stacks. 

The first operation to be performed in thrashing is to carry 
the unthrashed corn from the bam-yai’d to the barn. A piece 

p 
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of canvass-is laid at the side of 
the stacks for the sheaves to fall 
upon. The sheaves may be car¬ 
ried to the barn by two persons, 
on a piece of eaiiA’ass fixed on 
two poles (Fig. 137): or they may 
be conveniently carried on light 
sparred barrows. (Fig. 138.) 


Fiff. tiW. 




When the machine is put in motion, one j»crs(»u is employed 
to caiTy forward the sheaves, another to lift ami lay them sheaf 
by sheaf upon a table adjoining the feeding-hoard. The duty 
of the person who lays the sheaves on the table, is to loosen 
them, untwisting at the same time the band.s, and laying them 
in the direction of the sheaves. The person who stands at 
the feeding-board takes the unthrashed eorn from the tabk, 
and spreads it upon the bo.'inl. pressing it forwards towards the 
fiuted rollers. His duty is to convey it in duo cjuantity to the 
machine ; and generally, to observe that all is right with re¬ 
gard to the machinery. Two persons, generally females, are 
employed in the dressing-barn, to convey away the grain as it 
comes from the thrashing-machine. Two are employed in the 
straw*-barh, one to take awa^y the .straw as it falls'from the ma¬ 
chine, and to pile it ynin the straw-barn, and another to l)uild 
and tread it; and, whenj^animal power is employed^ one person 
drives tlie working‘oattle. 

The taking away of the grain from the machine is 'carried 
on continually by tlte two ossi.stants in the dressing-barn, in 
riddles (Fig. 139 and 140). 
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Tlie vvinnowing-macliine,from the descri]>tion formerlygiven 
of it, will be seen to separate the com into three parts,—^first, 
the chjdF vdiich is blown away—Hsecorid, the heavy and useful 
corn—and tliird, the intermediate or light corn. The winnow- 
iiig-machlne attached to the thrashing-apparatus, performs in 
a certain degree these operatibiis. The chaff is blomi away 
and is received into a separate chamber. The light grain Is 
received at one aperture, and the heavy grain at another; but 
the winnowing-machine is so formed and regulated that a small 
portion only of the light grain Ls separated from the heavy. 
The greater part of the light and the heavy grain is made to 
come out at one aperture ; while that which eom(*s out at the 
other aperture is but a small ])roportion of the light mixed 
with ])ickles with the chaff attached, broken ears, and other 
substances. Now, the as.sistants in the dressing-barn collect in 
tlieir riddles, first the heavy mixed Avith light com, which falls 
from one aperture of the machine; au8 ne.\t the small propor¬ 
tion of ligljt mixed Avith lieaA'y substances AA'hieh falls from the 
other; and they proeetid in the following manner :— 

At tlie aperture from \a liieh the corn, proju'rly so called, falls, 
they rcc(‘ivL‘ it in thoir riddles (l^ig. 140), and riddle it into a 
heap. What falls through the riddle is com ; Avhat is retained 
in the riddle is broki'u heails of corn, chaff', and other substances. 
This refu.se is throAvn ashle, or more frequently it is thrown 
amongst tin; mass of similar substances Avhich are falling from 
the second aj)ei-t.uro of the machiiu*. Noaa". AA’ith respect to the 
substaiufcs falling from l^iis latter aj>crture, they lU’c also col¬ 
lected by the attendants Avitli riddles and much wider meshes, 
called slap-riddles (Fig. 139),,and riddled into a smal^ heap. 
What falls through is com mixed AAUth chaff and other sub¬ 
stances. What is retained is b»kcn heads of corn, short 
straws, and the like. Tliesc arc throAvn ilside as refuse, or car- 
ri\;d again tnthe feeding-board, and ]):ts.scd through the thrash¬ 
ing-machine, so*that the broken heads may be subjected Ho a 
further thrashing, and thus the remaining com be separated 
from the fp'aw. 

'I’here are now two heu))s, o«u' consisting of the great mass 
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of corn and the other much smaller, consisting chiefly of the 
light com and chafl^ which had passed through the meshes of 
the slap-riddle. This completes the operation oftthrusuing. as 
it is effected by the tlirashing-machine and its attached fan¬ 
ners. The corn is now to be finally diTSsed and jirepared for 
use in a separate winnowing-macliine. 

The winnowing-machiue was before described. The com, 
it was seen, is put into the hopper, and falling dowi upon the 
wirework below, is acted upon by the air of the fanners. The 
chaff* is blown out at the end of the machine. The heavier 
corn falling down, is conveyed by an inclined plane to an aper- 
ttue where it is received : while the inferior corn, not sufficient- 
1) light to be blown away with the chaff, nor sufficiently heavy 
to go with the superior grain, falls into an intermediate space, 
and thus is separated from the heavy grain on the one side, 
and the chaff on the other. Both the heavy and the light graiii, 
which last is in comparatively very small quantity, are riddled 
into their resjieetive heaps, and the refuse retained in the rid¬ 
dle is thrown aside. 

In applyingthewj.nnowing.maehine to emni.lete the dressing 
of the corn, it is placed in a convenient situation near the corn 
to be winnowed. For bringing the corn from the heaps to the 
hopper, close sieve-like implements (Fig. 141), eaj)ahle of hold- 
ujg about halt a bushel, jire used. One jjorson is sufficient for 
this duty, and for filling the corn into the hopper. One per¬ 
son may conveniently collect the heavy corn as it falls from 
the machine, and carry it in the same sieve-like implement to 
twa persons employed in riddling, and divide cich portion be- 
tweemthem by pouring it into their respeefivc rid.llos. This 
at least a a convenient distribution of labour, but the interme- 
diate worker may be dispensed with. The persons employed 
m nddling, riddle thi# corn into its h4p, and throw aside the 
refuse. The light or intermediute com is riddled into a hear* 
as it accumulates., , ' 

Ihe whole corn, then, is divided into the following parts—. 
first, tlie heavy or superior grain—second, tlie light;or inferior 
gram—and third, the chaff, straw, and refuse. 
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The implements employed for these operations are— 

1. The thrasliing and winnowing-machine already described. 

2. TKe close implement fur carrying corn, and the sieves for 
riddling or shaking it through. These last are sometimes 
made of wire, but they arc more simply and better formed of 
splints of ash; the meshes being of different sizes, suited to 
the different kinds of grain. 

Fis- lai. Fi(f, no rig. 141 . . Fi;;. Hi. 



3, A vessel for measuring com, with a flat stick or roller for 
passing over the top and levelling the eom. This measm’e 
may contain a bushel. Fig. 142. 

4. A wooden .shovel for shovelling C((fn into heaps. Fig. 143. 
!f. A loadbarrow for carrying filled sacks. Fig. 144. 


Fit?. US Fip. 



Th(> heavy or superior grain,is intended for the vaiioiJs pur¬ 
pose's of eun^umjition t<.> which tlie difierent kinds lyre suited. 
The cotuinon praetiee of the farmer is to convey it as quickly 
.'IS po.sible to the miller or intermediate Iratlcr in corn. For 
thv< i)urposo,*as soon as it is wigsnowed fti the^manner described, 
it is nieasun'd, ^fliid put into sucks capable trf bolding a deler- 
minate quantity, as half a quarter. In these sacks it is con¬ 
veyed to lyarket; and sometimes, from particulai' causes, the 
fanner stores it in granaries, spreading it upon the floor until 
it is required for nse. 
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The lighter or inferior grain is usually employed for the feed¬ 
ing of the animals upon the fann. 

The straw is used for A'arious purposes of domestic economy 
and the ai’ts ; but its main consiunption upon the fann is for 
the jnirjwscs of provender and litter. The chatf also is used 
as fodder for cattle. > 

Of the straw of the different kinds of the cereal grasses, that 
of the oat is the most valued in this country for fodder ; that 
of wheat and bark'y is chiefly used for litter. The quantity 
produced varies greatly. It may bo held on a medium to 
weigh from 20 cwt. to 30 cut. per acre. Wheat ])roduces the 
greatest weight, oats the next, and barley the smallest, as well 
as the least valiuHl also for its *|uality. 


I. Wheat. 

Having thus treated of the eensal grasses in general, w’e {ua* 
prepared to consider the eharacter.s, uses, and nufdes of cul¬ 
ture of each. They are divided into genera, and these again 
into species, and minor varieties or kinds. The first in the 
order'of description of the genera, and the most important as 
the food of man, is Wheat. 

»■ Of the genus Trificum, the following species may be enume¬ 
rated SIS admitting of eultivsition for llieir .seeds :— 

1. I'riticuin a;stivum—Suniiner Wheat. 

2. Tritictnn hylienium—Winter or kainiiias Wlr.‘al. 

3. Trilieiint eoinp.-icUuit—Comiwct Wheat. 

4. Triticiim foinpositum—Ejrjptiau tVheat. 

fi. Triticum turgiduni—Turgid Wheat. 

0. Triticum atratuin—DiBk-spiked Wheat. 

7. Trliicutn hordciiforme—Barlcy-likt Wheat. 

8. Triticum Zc,n—Fsyf. ^ 

j 9. Triticum Sptlta—Spelt. ‘ 

10. Triticum mSnococcnni—Ouc-graiiied Whea/, 

11. Triticum polonicum—Polish Wheat. 

Triticuu! ivslivum, Stuiinter whesit, lists siwns btifli on the 
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calyx and corolla. Each spikelet has usually five florets, of 
which two are barren.* 

Sumluer vheat requires a shorter period to complete its 
vegetation than any of the other kiudk. It is the prevailing 
species of warmer countries, and is cultivated in many parts 
of Europe. Jts grains are for the most part small, and the 
produce of its straw is less than that of some otlier speciOs 
■when cultivated under the same circumstances, The trials 
that have been made with it in this country have shown it to 
be inferior in productiveness and tiuality to the better kinds of 
the winter wheat. Tlie advantage which if j)ossesses is the 
earlier period of its ripening, on which account it may be sown 
so late, even in this climate, as the beginning of May. 

Tri/icum hifbvrmm, AVinter or Lammas wheat, is distin- 

* Tin* (.•alyx nf wlicat consists of two valves or fcluiiios, enclosinjf several 
flon'ts. Ill (“iioli of (liese llorcts there are two valves, foriiiiu^ the corolla.^ 
anil enclosing the seed. Sometimes the eoroga c'licloses a perfect seed,and 
sometimes tln> sewl is not perfected. Kacli (•.ilyx, with the ilorots wliicli it 
encloseii, is leriiied a sjiikelet. The part to which the sjiikelets are attached, 
is termed the rack is or sliiift, and the spikelots, jilaced one above the other on 
eacli side of tlie nu-his, fonn tlie ear or head. Tlie raehis is jointed, and tlie 
spaces between the joints are termed the iiitcriiodii. In the following iiiag^ 
nitied figure of a spikidet of Tniicinn fiiflwnnnH —e is a joint of the racliis,— 
Ui the calyx, or ealyeinc glumes ,—of the glumes, or valves of the corolla,— 
^ a seed,—/ luxother floret w.th a perfect seed ,—ga third perfect floret,—A 
a fourth imperfect or abortive floret ,—i a flftli imperfect or abortive floret. 

ri;:. 1 i-. 
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guislied from the last, by having no awns upon the calyx, and 
only short awns upon the corolla, near the suinuiit of tlie spike. 
But the aw’ns not being a good botanical character, many bo¬ 
tanists liavc conceived the species to be the same. But the 
characters of either kind being permanent, and Remaining, 
under given circumstances, unchanged for an unknown period, 
they may be regarded as species. The winter wheat has 
usually five or six fiorets, of which two are barren. 

VV'^inter wheat is that which is the most important with re¬ 
lation to its cultivation in TVorthem Europe, it is, in this 
country, generally sown previously to the months of winter; but 
it is an annual plant, and may be .sown in spring. 

Tritiavn compactum. Compact wheat, is allied to the two 
last named species, and may be merely a variety of them. In 
it the intemodii of the rachis are very short. It is partially 
produced in different jmrts of Europe. 1 have received speci¬ 
mens of it from France «nd from Sweden, and have cultivated 
them, without observing any change of characters. Whether, 
however, the charactciTs which distinguish it are sufficiently 
permanent to entitle it to be regarded as a species, has not 
been determined. In the moan time, following the autliority 
of Host,* I have ])laccd it amongst the species. 

Triticum compost turn, Egyptian wheat, is distinguished from 
the others by its branched or compound spike, which no other 
species tends, under any circiunstancc, to produce. Its seeds 
are numerous, and the produce abundant. It requires a good 
clinuite and a fertile soil, for, in unfavourable situations, the 
branches of the siiike are not evolved,' and then it assumes the 
appear,ance of ordinary wheat. Jt is cultivated in Egyjit and 
the East, as it is in the south of Eiu'ojio and different parts of 
Italy. It was known in Gesmany about 240 years ago ;f and 
in France it is said tO have been cultivated tor about eighty 
years, having been brought frow the Ka.st under the name pf 
Wherit of Smyrna. *' In Eagland it has been * pswtially culti¬ 
vated as the subject of exp^^ment. '' 

* leones ct Descripiiones Graminuin Austrioeoniin. ,• 

t liieon«‘s J'Inntaniin, Fi'iineofniii hA Moenuiii, .mux*-. 
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la the next species, Triticum turgidum, Turgid wheat, the 
corolla is awned. hut not the calyx, the spikes are covered witli 
soft hairs, and in some varieties change to a dark colour, and 
the awns drop off as tlic seeds become ripe: in wliich respects 
it differs irom sunnner-wheat. It is termed with us Grey- 
wheat, Duck-bill-wheat, (1 rev Pollard, Rivet, Pole-Rivet, Cone,. 
Pendulum, &c. 

This species grows very tall, wdth a thick and rigid stem. 
The spikes are large and heavy, and nod to one side as.tlic 
grain incretises in weight. The kinds or minor varieties are 
distinguished by the farmer from their qualities of earlier or 
later ripening, and greater or less jiroductiveness. One of the 
most esteemed of these is Cone-wheat, so named frmn tlie co¬ 
nical form of its spike. 

The turgid wheats are productive in com and straw, but 
the gi’aiu is coarse and hard. They are chiefly suited to the 
inferior clays, upon which, in EngUlhd, thej" are extensively 
cultivated. They ai’c valued, under such eu-eumstances, for 
their productiveness in grain, and theia large groMlh of straw; 
but being inferior to the winter-wbeats irj the quality of their 
produce, the cultivation of tliem is not likely to be extended 
in this countrv. » 

Triticum atrutum, Dark-spiked w’heat, is allied to the last 
'sjiecics, if it is not rather to be regarded as a variety of it. I 
ohtiiiiied it from Africa, and it is not improbable that the tur¬ 
gid wheats are derived from that country. The dark-spiked 
wheat has merely heeu made tlie subject of experiment, but 
not of extended cultivation. It is not sujierior in jiroduistive- 
nc.ss to the turgid wheats in yommon use. 

Triticum hordeiforme. Barley-like wheat, so named from its 
peculiar fomi resembling that o5 bai’ley, seems also to be de¬ 
rived from Africa. It resembles the laSt species by its florets 
bidng awn»d, and by its cal_YX and Sorolla becoming dark as 
tlie secils rijier/. But it resembles the cl^ss to be next refer- 
red to, tenneii Spelt-wheat. , 

Triticum Zca, Far, is one of the class of spelt-wheats. It 
is distinguisheil by the di.stance of its .spikelcts from one an- 
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will remain unchanged for an indefinite period. 1-nder other 
circumstances, however, they degenerate ; and hence particu¬ 
lar kinds that were once valued have now cease*^ to be so. 

MTieat is of very general cultivation on sill classes <»f soils ; 
but the soils which are best suited to it, are those which are 
more or less clayey. So peculiarly is wheat suited to the stift’er 
soils, that these ai'e fkmilwu’ly termed wheat-soils. The soils 
of tlie lightest class are the least suited to w'heat; and it is an 
error in practice to force the production of wheat on soils, and 
under circumstances, which are better suited to the production 
of the other cerehlia. Wheat in this countrj'. does not admit 
of being cultivated at a great elevation. A general mile, ap¬ 
plicable tg all cases in which wheat is sown, is, that the land 
shall be in the best condition that circmnstances allow, with 
respect to tillage, cleanness, and fertility. As wheat is the 
most valuable of the cereal grasses, so it re<inircs greater care 
than tlie others to prodjce it. It is an error to sow with a 
corn-crop any land which is out of m*der ; but this error is 
greater and more hui-tful in the case of wheat than of the other 
cerealia. 

Wheat is ahvays to be sown befoi’c winter, when the land 
can bej:hen prepared to receive it. The sowing of it is de¬ 
ferred till spring, when the croj>s w'hich it is to succeed in the 
rotation cannot be removed till that season. It is sown before 
winter after suinmer-Vallow, potatoes, or beans, because, in all 
these cases, the ground can be fitted to receive the seeds at that 
time. It is sown in S]>ring after turnips, cabbages, and such 
other crops as are not usuallj’removed from the ground till 
spring. ^ ^ 

The fitting place of wheat in the rotation is upon land that 
has been in'summer-fallow. Jii this ease, tin; land is to n‘- 
ceive ])revious to the wheat being sovt’n, what is tiu'ined the 
seed-furrow; as soon after whichrfis coineniont thaseeds may 
be sojyn. The best'period for sowing is from about the mid¬ 
dle to the end of September. The seeds, prcviou.sly to'hoirig 
sown, undergo an operation p(?c(diar to wheat, tcrnjpd pick¬ 
ling or st^^plng. This is intended to prevent a disease to 
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wliich Iho cultivated Tritica are subject, termed smut. The 
best substance which can be employed for the purpose of 
stcepinp; is slple urine, which should bo in readiness when the 
period of senvinj,' arrives. The ]*rocess* of steeping may be thus 
' performed:— 

Let a tub be provided, and partly filled with urine, and let 
a (piantity of wheat, as a bushel, be put in at a time. I,et this 
wheat be well stirred, and all the lighter grains which come 
tt) the top skimmed CMefully off, and tlirown aside as useless. 
The wheat should remain from five to ten minutes, but never 
more than ten minutes, in the pickle. The successive ])ortions 
of wheat thus pickled are to be allowed to drain a little, and 
then to be laid upon the barn-floor in layers, hot liins being at 
the same time sifted upon each layer. The purpose of spread¬ 
ing the lime is to dry the grain, which should tlien be carried 
immediately to the fields and sowm. The lime used should be 
quite hot, and for this purpose it should be .slacked at the 
time. Altliough the immediate purpose served by the appli¬ 
cation of lime Ls drying the grain, it may be believed that it 
alst> a.ssists the aedion of the brine in removing the tendency 
to the disesise. 

A very strong pickle of sidt dissolved in water may be used 
instead of urine ; but salt-brine is not quite so secure a mean 
"of destroying the infection of the disease as urine; and the lat¬ 
ter, therefore, ought to be preferred. 

The wheat, after being pickled, must not ren>ain long un¬ 
sown, otherwise its vegetative pow'ers may be injured or de¬ 
stroyed. No 'more should be pickled at a time tlian civi be 
then sown. W'heu, from any puse, as from rain intervtining, jt 
is not practicable to sow the wheat tor a day or two, it .should 
be spread tfiinly upon the floor, .but never kept in sacks, in 
wlii"h it would soon fefment. 

, The wluvit, when pickled,* then, i* to be caiTied directly to 
the field. Jt may be sown, either by the l*j»nd or by the broad¬ 
cast sowing-niachine, in the manner alresvdy described, or in 
rows by ^le drill-machine. 

When it is sown in drills, the usual distance between the rows 
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is from 9 to 12 inches; but it is conceived that the larger in. 
terv'alsare the better, and that they may, in most cases, be willi 
iulvantage even more tluui 12 inches. , 

The quiuitity of seeds usually sown is from two to three 
bushels to the acre. In the case of summer-fallow, the ((uan- 
tity need not exceed two bushels to the acre. IVhen the sow¬ 
ing takes place in spring, the quantity may be extended to 
throe biushels. rather less than more. 

When the seeds are sown by the drill-machine, a single or a 
double turn of flic liatTows will sutt’iee. When they are sown 
broadcast, the lahd must receive several hariaiwings, but no 
more than are sufficient to cover the seeds, it being better in 
the ease of wheat that there bo a c«‘rtain I’oughness of clod. 
A double turn along the ridge, a double turn across, and again 
a single turn along, will in almost evei-v ease suffice; and of¬ 
ten less, namely, a double turn along, a single turn across, and 
a single turn along. Many fanners prefer finishing with a 
tiuTt across. 

No sooner is the process of harrowing executed than the 
land is to be w'ater-furrowed in the following manner;—1'he 
common plough, with one horse, is to pass once along each 
opeu-furrow', and then along the open furrows of the hc.'id- 
lands, and to draw open furrows in such hollows of the field 
as water might stagnate in. A |)er.son is then to follow ndth a 
sp.ade, to clear out the open furrow of the headlands to the nc- 
cessai’y depth; to. make channels through the headlands to the 
ditch, where nece.ssary ; to clear out the cross-furrow.s in the 
hollows, so as to allow the water to riin; and to o])en up the 
interseptions of the open furrows^of the ridges with the.se cross¬ 
furrows, and the furrows of the headlands. 

The best period of sowing, it has been said, is from about 
the middle to the ent^of September. ' fhe early ])art of Octo¬ 
ber, however, is well suited to the soM'ing of wheat,, and it iiujy 
be continued till tliA middle of November. 

Wheat may he advantageously sown after potatoes. This 
crop is generally removed from the ground early iq, October, 
whieli admits of the wheat being sown before winter. In the 
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case of this crop, the land being first harrowed, it is then formed 
into ridges, and the wheat is sown upon tliese, ’precisely as in 
the case of summer-fallow. 

Wheat may be sown after a crop of beans, l>efore winter. 
When the beans are removed from the ground, the land should 
be Avell harrowed across, the effect of which is to level it. The 
ridges are tlu-n to be jilonglied by gathering the old ridges, 
the traces of which are not generally obliUjratcd. The wheat 
is then to be sown prctcisely as in the case of suiinner-fallow'; 
and the fame careful attention is uec(‘ssary, as in all other esises, 
to the elearing i>nt of tin- furrows arid cross vhannels, so that 
no water may stagnate u]>on the surface. 

Wlieat maybe sown aft(!r pease, and then the management 
is the same as in the ease of beans. 

Wln-at may be sown after turnips, and otbor plants of the 
cabbage family. If tin y eau be removed before winter, the 
wheat may be sown sit tbat time; but^ these plants generally 
an* not resnoved from ibe ground till spring, the wheat is in 
this ease sown in .sjiriug. The land is ridged up once, and 
sometimes reeeives in addition a seed-furrow, and the wheat is 
sown as in the case of sinnmer-fallow or potatoes. 

Wheat may also be sown sifter bei't, eaiTots, and })aj>snip.s, 
suid is tresiteil precisely in the same msinner as w bon sow^l sifter 
<nruips. If the crops csin be removed before winter, tl:e w heat 
is then to be sown ; if not, it is to be son n in siiring, and the 
more early in .spi’ing the bettor. 

Wheat maybe sown after clover smd the cultivated gisisses. 
ibit tills isnobthe tnie p'hico of Avheat in the I’otation, oats be¬ 
ing the cro]> thsit csin generally be most advantageously sown 
sifter grass. W'hon wheat, boWever, is sown after these plsints, 
the land mat' lie iiloughed once, and the wheat sown«iu autumn. 
Sometimes a partial fsdlowing is given < but this is unucees- 
ssiry. 

A practice prevails in certiiin parts of England, of plantmg 
the wheat upiJl’i the clover-lea by dibbling. In this csiso, the 
furrow-slice is laid flat, smd a light roller made to pass over it. 
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A man walking backwards with an iron dibble in each hand, 
strikes two rofes of holes in each sod, and he is followed by 
children, who drop a few grains into each hole ; the .seed is 
covered bj* a bush-harpow, and sometimes by a roller. The 
quantity of seeds is from a bushel, or even less, to a bushel 
and a half per acre. Although a seemingly inartificial and 
rude process, and unsuited to that despatch Avhich is deemed 
essential on well-managed farms, it is yet found t(» aiuswer well 
on the loose iuid sandy soils on which it is pra(!tlscd. 

^^^lcat, and all the cerealia, have the property of sending 
out numerous shoots from the roots during their growth. 
This natiwal process is termed tillering, and is familiar to all 
farmei's. 

It is to be observed, too, that often the roots of the gi’a.sses 
arc partially raised above ground, in which eiise the plant be¬ 
comes feeble or perishes. This accident sometimes occurs 
from too thick sowing, „and too rapid a grow'th in that state. 
But it is more often produced by the sudden contraction and 
expansion of the soil by alternate frosts and thaws in winter, 
and in this ease the wheat is said to be thrown out. 

To promote the ji'roeess of tillering, and sometimes to pre¬ 
vent t}ie throwing out of the plants, it is found to be beneficial 
to give a certain tillage to the growing wheat in .spring, by 
means of the hoe, the harrow, or the roller. VVlien wheat is 
sowm in rows, this is done by m<*ans of the boo ; w'hon brojul- 
cast, bv means of the harrow; <uid in either case the rrdler 
may be also used. But this tillage is generally given tf) it in¬ 
cidentally, and in the course of another operation to be de¬ 
scribed,—^thc sowing of the seeds of clovers and the eultivatt'd 
' < 
grasses. 

The .seeds of these plants qre sorni as early jis convenient in 
April upon the surfaoiiJ of land on which the cereal grasse.s are 
sown. They grow up under the §hadc of the latterj and in the 
following .season tluy are fit for ilso. When tl\e crops of corn 
with which are to be sown, are sown in Sji'iiing, they are 
generally sown at the same time : But when the crop, jis of 
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witeat, lias lioeu sown in the previous autuiun, the i^ass-seeds 
ai-e siivvn auuuiffst the growing plants, aiul covorod h_y being 
harron ed or rolled. 

^ lie uriuuto seeds of these plants, consisting of the clovers 
and ryegrass, or otlier grasses, are, previously to being sown, 
carefully mixed together. They are tben brought to the 
ground in sacks, and sown by the hand, or what is better, by 
tlie broadcast sowing-machine. In citluM’ (;a.se* the haiTow 
follows, giving a double turn ahuig the ridges, and the roller 
may also follow, crossing the ridges, and going over the gi’onrid 
once. III .some cases the roller alone is used to cover the 
seeds. 

I 'leu the crop is in rows, anil hoeing is praetis('d,*the seeds 
may be .sown just before the hoeing is given, which then serves 
the puri(0.se of the harrow, lint it is better tliat the lioeing 
first take place, ,'ind that tin* seeds he afterwards sown. 

The clovers and grasses thus sown, rarely fiower in tJie first 
year. They grow under .shelter of the stems of the larger 
ci’i<)i, and they are .seen in autumn amongst the stubble cover¬ 
ing the surface. I'hev grow during the *autnmn and winter 
months, shoot vigorou.sly forth in sjuang, and are in their 
greatest luxuriance in the following summer, when they are 
freiiuently termed new or one-year-old grass. 

The grass-seeds being sown, no further culture can he given 
to the wheat, during its growtli, nor any weeding, except ])ull- 
ing up or eiitting o\ er above ground the hu'gcr weeds, a.s docks, 
thistles, eoekhv, and theJike. 

W heat sometimes becomes too hiximiant in spring, cspctSally 
nhen sown early, and then 'it is apt to ho lodged, ahd run 
to straw moi-e than to j>roduec grain. 1ji this case, it may 
be ])a.stured tor a short»time in tlie earj^part of spring with 
sheep. 

*Tlio nexf process in the progi’ess of the wheat culture is 
that of* reaping, the method of performing >vhieh is the ^ame 
as that before described. 

The prhdnce of this croj» varies greatly with the seasons, 
the nature of the soil, juid the mode of cultivation. A fair 
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good CIO}) luay l)e held to he thirty bushels })er acre. I l»o 
average produce of England does not, perhaps, exceed twenty- 
two bushels, nor that (ff Scotland twenty-five. ' The weight 
of the straw is reckoned to be about double that of the grain. 
An acre, therefore, jdelding twenty-five bushels of grain, at 
the rate of 60 lb. per bushel, wouhi yield 3000 lb. of .straw, or 
about 26^ cwt. 

The uses to which this gniin is ai)}>lied aio numerous and 
well knorni. 

It is beyond every other grain adapted to the making of 
bread. It owes this })reference chiefly to the greater quantity 
of gluten which it contains, and to its greati-r nutritive pro¬ 
perties. It is used in various other ways for food. Starch 
for domestic uses is also derived from it. The grain, being 
steeped, is beat in honnieu hags in watei', and thus the starch 
is se})arated. 

The straw is applied to vju’ious purposes of rural economy 
and the arts. It is used for litter, for which it is w'ell suited. 
It is used also for y)rovendcr, but is not so much esteemed for 
this purpose as the straw of the oat, although more than that 
of biirley. In other countries of Europe, however, it is that 
which is most esteemed for yii’oveuder, being generally reduced 
to chatf. It is used for thatching, to which, from its long and 
rigid stems, it is welh suited. It is used for making baskets, 
bee-hives, mats, and similar articles : and for the manufacture 
of hats. The .straw, in this latter case, is grown very tine, by 
being closely sown : it is pulled greer., and blovehed u})on the 
simfice of the ground. The t/ra»o vmrzotuno of Italy, em¬ 
ployed'in the manufacture of thb Leghorn hats, is a variety of 
summer-wheat. 

Wheat is subject «?<, vai’ious accidents and disijasc.s, some of 
them peculiar to itself. ,.The mast dreaded and destructive of 
these is blight, so tarmedfrom i^ eftccts upon the ear, or mil¬ 
dew from its supposed cause, namely mel-dew, fi'om an old o})i- 
nion that it w'as produced by honey-dew falling from the air. 

This disease is indicated by the i)rescnce of certdin minute 
plant.'- of the order of Fungi, or the mushroom tribe, which 



WHEAT. 


24:J 


Hjruw upon the stem and leaves, ajid doubtless feed upon and 
exhaust the juices of the plant. When this occurs at a period 
so late that the seed is already fonnctj, it docs not materially 
affect it, the straw alone suffering in this case. But when it 
occurs when the seed is still in an embryo state, the finther 
progress of the seed to maturity is arrested ; and it is found 
when cut domi to be shrivelled and aboi’tive. 

One of this tribe of plants, and apparently the most destrac- 
tive, is Purrmia ffminiiiis, which ajti)ears in.the form of small 
spots upon the stem, and gradually extends ivi linos on the sur¬ 
face. V'ast losses have been sustained by the blight produced 
bv this cause. 

A disease termed rititt is also v<*ry frotpient and hurtful. It 
app»!ars in the form of a brownish dost upon the stem and 
leaves : and it is ]>roduced likeu ise by a jtarasitical jdaut of the 
same family. 

Another disease of wheat, produced also by minute fungous 
[>lants. is suiuf. wbieb ditfers from rust and mildew in this, that 
the means of lu’cveiition arc generally witliin our jtower. 

'I'hcve are t wo A'arieties of simit. The ^i^st resembles a black 
dust, giwving within the glumes of tlic wheat. It destrov.s the 
se<Hl and its onveloi>cs, convcj'ting them into a bliu’k powder, 
known b\' the name of bj'and, dust-brand, burnt corn, &e. 
'^I'bis s])ecios is I'n-do Kvgftmn. • 

The other variety is like a bromiish-black dust, consisting 
<tf larger grains than the last, ft does not appear extcniall}', 
bnt fills the seed with a^’etiil i)owder ; and is gToatlythc most 
destruelive of the two. 11 is knou n to farmers under the name 
of smut, or hall. 'I'ho fungiA has heen termed Uredo caries, 

bv .M. De Candolle. A\'lu-n affected with this diseasV, the seed 

•• • 

is said to l.>c smutty, blacked, or balle'l^ If the number of 
grains affected is con.siderable, the Igss is importmit, both by 
lessening tfie yrtKluco, and lainting wlif.t remains with the 
black dust of t’le balls. 

Fai'incrs, when their wheat is greatly injured hy this dis¬ 
ease, sometimes wash it, by immersing it in vats or cisterns 
]»artly filled wth water. The smut-halls and lighter grains 
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floating to the surtiiee are skimmed off, and the heavy and sound 
grain after being wished, is e.viMisod to the air to dry, (jr dried 
in a kiln with a inodcisite heat. This practiec, lioivcver, is 
rare, and industrious winnowing is the usual incthofl resorted 
to for freeing the grain from the intermixed halls. 

There is no doubt of the infeetious nature of this di.sease. 
That it is eonveyed from the grain to the future plants, may 
he infeiTcd from the effects of hi'ine and eaiistie sul»tanees 
u 2 >on the grain, as emjtloyed in the jmiee.ss of jiii'kling. It has 
been sujiposod that the almost hnpalj>ahle seeds of the fungi 
are carried ujiwaids by the ascending sa}>. 

These and other diseases of the wheat arise from the growth 
of i)arasitie plants, favoured and developed, it maybe believed, 
by efreumstanees unknown to us. Another ela.ss of diseases 
is produced by the attacks of animals. 

Of these the most coipmon. in the early stages of the growth 
of the plant, are the larva* <jf certain beetles. I’hey fiass among 
agrieulturi ^ts under the general name of grub. 

Certain flies also attack the wheat, at a later stage of its 
growth. The f'arifloiin/ia Tritici is a tly with an (trange-co- 
lourcd body and white wings. . ^Kbout the month of .lune the 
female a.sccnds the ears of wheat, and deposit<*s her eggs in 
these by means of a line trunk, and in a few tlays she [lerislies 
The jirogeny being hatched in the ear, feetl upon the grain. 
They are very small, from ten to fourteen being sometinie.s 
found in one grain, and arc distinguished by being of a Iji’ight 
orange colour. They do not extend beyond tho.grain in whieh 
they had been produced; but several grains being thus con¬ 
sumed’ on each ear, the daraa{|e done is oftim considerable. 
The larva*, after a ]icriod, fall down to the earth, in whieh they 
burrow, and remain‘*l‘ere till the following .summer, when they 
ascend from the earth ip the form of the beautiful fly which 
has been mentioned. ‘ 

"riicse are the princqwd accidents to whieh 'the wheat-plant 
is subject in this country, from animals and diseases. When 
stored in the granary it is subject to the attacks of 'the weevil 
and other creatures. 
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2. Rvk. 

Of the fjeuus Seeale, there is one cultivated spoi-it's. 

Scetili* cerciiU-—Kyt,-. 

Rye is extensively cultivated in Ruroite, fuiniin^ the :iiain 
part of the hread-eorn of the inhabitants ol’ a groat i .ii-t. of 
(iei'inany, Poland, Russia, Switzerland, and other eon tries. 

Rye, with respect to its nnale of ctdtivation, resembles wheat; 
but it can be grown upon inieiior soils, and with less of cul¬ 
ture and manure. It liilfeis fnmi wheat iu tliis, that while 

wheat atlects a still Ttuiaeiou,- soil, rvu succeeds best on a ludit 

' c 

a)itl sandv .soil. , 

Rye nmy be sown in autnnin, or it may be sown in spring ; 
and this eircumstatiee iitfeets, as in llie ease of other eerealia, 
the habits of rijnming the pbant. M’hen .sown in autumn, it 
is termed winti-r-rye, and \n 1 u' 1 ) sfo'fti in spring, spring-rye. 
The wiiiter-rve is .sown in autnnin at the .same time as wheat; 
the .sj»ring-rve with the oats, or as early iu spring as the wea- 
tlier will allow. J?ve shoots into the ear sooner than wheat, 
and rii>eus earlier. It stands drought better than ubcat, but 
is more tipt to suffer injury I’rom wetness. It is a lairdier 
plant than wheat, and less subjeet to the attacks of insects 
and disi-a,>es. 

Rye i> in vai’ious countries sown mixed with wheat. The 
mixtma' is termed me.slin in England; and the two kinds 
i’i))en ai the same time when sowji together. 

Rye lias soinetinie.s been sown for yielding herbage in sjiring, 
and green forage at a hiter sijason. Where turnips, h-jwever, 
and the i-ultivated gi’sisses, ai’O raised, this praeliec' is little 
adopted. 

* t 

The hre.'id of rye is dtirk? sweet, and nutritious, though in 
this latter projierty it is inff^ior to iMieat. Mixed in certain 
pro]»ortiou.s with wheat, it makes a palatible and whole some 
bread. It is used extensively in the north of Europe, for the 
))urpose cf distillation. 

Rve rises to a greater height than wheat, and iirodnees a 
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thinner stc‘in. hut a great weight ot straw. T lie straw' is hard, 
w'iry, and little valued lor fodder; hut it is used for thateh 
and other purposes. It is well suited for the mvuufaeture ol 
straw-hats; and, when intended for this latter purpo.se, it is 
sown very thiek, pulled given, and hlanched hy e.xposui'o to 
the air. 

Rye. thougli free from the di.seases of wheat, is yet suhjeel 
to a peeuHar one. This is the ergot, a fungous plant, which, 
though it is found on other grainiiieoiis jdauts, is more e.sjie- 
eially the tlisea.se of rye. It is a long eartilaginoirs-like suh- 
stance, tiiking the place of the grain, and projecting from the 
ear. It ehiedy jirevails in humid seasons, in close situsitions, 
or where the soil is wet. Animals when in a stitte of liberty 
refti.se it; and when used in ipumtity tmiongst bread, it is said 
to be pernicious, prodneiiig gangi'ene. 

The manner of cultivating and managing the rye-crop, is in 
all essential points the sAmc as that tif wheat. 


, .0. Baui.i.v. 

Of the genus Uordetou, tlie following species iiiay be cmi- 
merated as eultivatetl for their seeds. 

1. llortlciim (listit-hiini—Ttvo-rowed Barley. 

2. Horclfum gymuo-tlistielium—Two-rowed Naked Harley. 

3. llordeum disticlio-zeocritun—Two-rotved Sprat or Battlediiri; 

Barley. 

4. Ilordcuiii hc.xasticliuni—.Six-rotveA B.'irley. ' 

6. Ilordcum gyinno-liexasticliimi—Six-rowed Naked Barlej. 

6.‘ Hordeum licxasticlio-zeocritAii—Six-rowetl Sjiral or Bal lledore 
Barley.* - 

Ilordv.mn disficfiA*^\, Two-rowed barley, is the species in 
common cultivation. l’l;e spike is eoniposcd of two rows of 
perfect seeds, the et^rolla icmairling closely attached to, and 

^ ^ s 

• « «l 

* Barley dlA'cra from wheat in this, that facdi floret has its own calyx. 
The florets are placed in threes uu each of the two sides of the raphis. Some¬ 
times all the three florets on each side are fertile, producing seeds, wlftti the 
Varley is termed six-rowed: sometime.s otdy one floret of the three is fertile, 



IsABLEY. 


247 


covering the seeds. 'I'he minor varieties of two-rowed barley 
arc numerous, and ar«! distinguished chiefly by the quality of 
their grain, and by their habit of early or later ripening; and 
some varietie.s arc more productive than others;—t'ftects ap¬ 
parently deiJendent iijifui dill'ertMiccs of (dimate and situation. 

Hurley is an annual plant; hut, like wheat, it may be sown^ 
in autumn, and then it ac([iiiivs'tlie habit of later ripening, 
and is termed winter-biwley. 

fwo-rowed barley i.s .‘ioiuetimes, from the colour of its co¬ 
rolla, black. This ercate.s a great differeime in the external 
ap[>carunuc of the grain, hut is not to be r^gar(led as a per- 
nuuient ebaraeter. 

Tlie corolla of this species, a.s lias been said, is<;losely at¬ 
tached to the grain, and forms it> (! 0 \oring. But sotnetimes 

wlieu iho I'.'U’lcy is termed two-rowed. In the f'oMowinji' figure llic three 
florets ore l•>‘l)r^^seuted iis fertile : ii is o joiii^of thi' raehis; l> and r arc the 
two glumes of tli(' calyx ; r is tlie iiiiier vaUe of the corolla, rl is the outer 
valve, of wJiieli the awn/is a contiiinution; h is uiiother floret, showing the 
sanu* jiarts ; and <i is another floret, also showing tliu same tKirts, excepting 
till' inner valve of the corolla. 
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tlie corolla is not attacbod to the grain, and in this case the 
seed is coiiiuioiilv said to he naked, in which rosjicet it resembles 
wheat. It is not determined whetlier this be a permanent 
character, hut in the absence of i)rot»f to tlie contrary, it may 
be assumed to be so, and the naked barley held to be a species. 
It may be termed llordemn yi/tnno-tlintuiium. 

I'wo-rowed naked barley is said to have been introdiua d 
into England in the year ITliS. It is now little cultivated, and 
is by some asserted, though without any evidence, to merge 
into the common .•.pecies. It has been in cultivation in some 
parts of Rurope, And has preserved its characters, for a period 
beyond all record. 

The nert sj)ccies, commoidy termed llurdeum Zeocrifon, has 
been here termed Uovikiim diKtirlio-ifocritun. Two-rowed .<prat 
or battledore barley. The siiike i.s short and i-onicul, the awns 
long and si>rcading, and the scetls more compressed than in the 
other .species. As in the other sjjecies, the three contiguous 
florets on the .spike m.nv perfect one .seed, forming two-rowial 
barlcv ; or they may perfect all the scisls, forming six-rowed 
barley. This species is scarcely cullivatcd in this island, the 
shortness of it.s straw being rcgardiul as an objection to its 
cultivation. 

The next speedes is llordcum lu-jcnsticlmni. Six-rowed bar¬ 
ley. ^\'ben sown before winter, this sjjecies aecpiires the habit 
of late ripening, and‘is then teruu;d winter-barley. inter- 
barley is very frequently cultivated in the countries of the north 
of Europe. 

Oiie of the kinds of six-i’owed barley, and tl)(> best known 
in this country, is here or bigg.^ I'igg ripens its sia-ds in a 
shorter perusl thtin the t« o-rowed barhws. It is cultivated in 
tlie north of Scotland, in Donniiii’k, Sweden, and other parts 
o Europe. The nm^lbor of its grains* is greater than in the 
two-rowed kinds, but they do net wtdgh so heavvi iu jiropor,- 
tion to their liulk. is hence regarded jis an, inferior crop, 
and is only cultivated hi the more elevateil parts of the coun¬ 
try. It ripens very early when sown in spring, and hence the 
advantages which it pos.se.s.s<fS in a late climate. 

Sometimes tlie external eovio* of the grajn, as in the ca.se of 



UARI-KY. 


249 


the twu-vowcd Itarlcy, is blat'k. 'I’liis arises in either case from 
the ehanire <if the colour of the corolla in ripening. 

1 he’corolla c*i this species adheres closely to the grain, and 
lorms its covering. Sometimes, howoN’ev, iis in the cjuse of the 
two-i’owed nuli(!d barley, the corolla is detached from the grain. 
W hether this be a ])crmaiient character is not determined; but, 
in the absence of proof to the eontniry, it may be assumed to 
be so, in M'bielj case it must be regarded as a sj»eeies. It has 
Ixam termed Ilorcfrum t/i/iuno-liemxtirhmti, 

'I'he si.x-rowed naked barley is eultivat«‘d in various parts of 
Kiir<ipo, and is greatly tistoemed for its fertilify. Iii some psirts 
of fjiermany, it is regarded ius the most vahiahle kind of barley, 
and liy the Kremdi, on account of its su])posed prodivtiveness, 
it bas beni termed or</c ir/mfr. This, and the othe)‘ superior 
kinds t>f six-rowed barley, dt'serves more atteulion than they 
have yet rceeivi'd. Almost tlie only kind cultivated in Biitain 
is la-n* or bigg, which oceu])ies an iirferior place. 

A variety of this sjx-eics lately brought froiij Nepaul, has, in 
place of awns, soft hooked appendages at the termination of the 
valves of the corolla. These tend to disappear by the effects 
of acclimating in this country, and to ])ass into awns. This 
remarkahh! viiricty is cultivated in Tartary 10,000 feet* above 
the level of the sea. 

• The last of the species to he mentioned is ITordeum hr.xasli- 
cho-^i'orriloH, Six-rowed si)rat or battledore barley. Tliis has 
licim sometimes termed six-i\»wed hurley; whert'as the ehai’ac- 
ter of six-rowed does not hehuig to it alone*. An examination 
ot the plant will show that it is the eoinmon battledore barley, 
u'h all the florets fertile.* 

' Aliicii coiitiisioii lias arisrii in llii' aij'aiigoiiw-tit, by agriciiWurisIs, of the 
cultivatisl liarli'v.s, and in am'siiocial dp^foe' liy sjipaking; of four-rowed 
and six-rowifl kinds. 'J’liere is. however, no Iwirley to which the term four- 
raM'ed e.'in l)e<i])jilied. Itarlev is t/riin>d IwS-rowetl or six-rowed, aceonlinjt 
to tlie nunibor <>f^ks fertili* tiorets. In two-rowed V'irley, oin* row of^orets 
on eaeli*of the two sides of the sjuke is fertile, and eons<‘quently one row of 
si-otls on oiu'li side is jierfoetcd. In six-rowisl Unrley, tliree rows on each 
side of (.Iieki>ike are fertile, and eonsequently three rows on each side are 
]wrfeetisl. In this sense only it is termerl six-rowed barley. But there is 
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Thus, the species of barley wh ..'h may he cultivated, ai’c, 

1. The two-rowed species, in which the corolla ailhci'es 1<» 

the seed. , * 

2. The two rowed spfccies, in which the corolla does not ad¬ 
here to till' seed. 

3. The two-rowed s 2 )ecies of l)attledore barley. 

4. Tile six-rowed species, in which the corolla adheres to 
the seed. 

6. The si.\-rowed species, in wliich the corolla doe> not ad¬ 
here to the seed.' 

6. The six-rowed species of battledore barley. 

Barley, it has been said, may be somi either in sprin" or in 
autumn. . It is more frequently sown in sjiring. 

Bai’ley is an early ripening grain, and therefor-' it may be 
sown at a late period, as the month of May : but the us; d 
period is April, and the sooner the bettia*. Tlie more early 
that barley can be sown the jirodiice in grain is the sm'cr. 
though the bulk, of straw will bo less. It may be sown at any 
time at which .spring-wheat can be sown. 

In the rotation of crops, barley may succeed to summer-fal¬ 
low, to potatoes, turnips, or any other green crop, and to any 
of the pulse-crojis. 

W'hen barley follows a summer-fallow, it is common, after 
ridging up the land in the manner described for wheat, to leave 
it in that state till spring, when it receives the seed-furrow, and 
when the barley is sown. It is a rule observed in the case of 
barley, always to sow on a fre.sbly stirred soil. It is foi- thi.s 


no specig.s known to us in wliicli only two rows on oarJi siilr of the .spike 
arc fertile. Sliarlitly cxiiinined, intli-eif, six-rowed iMirleys iVeijiienlly pre- 
lOC apptaranee i.f ; but this is in appearance only, for .siieb 

barleys liave always the I Jiroe row.s'bn eai-li sid}> perfect. In jaior soils, and 
unfavoyrable situations, twc, „f t|,(. rows run imicli into ojicli other, and tlii.s 
has perhaps {;iveii rise to tlu, ^.|,i.stako ;4but the two row.s w.'iieh thus rici 
into each other in appeat^mce, j,yo on the opposite sides (."f the raeliis. 

J have ventured to propose a umintrement of the cuitivated barleys ; 
under which, it will be seen Unit t),o JInrdeitm rulgare of some liotanists is 
Jlordr.mu lu'jrantii'hHmf and that the J'fQi-iifum ^ginntti-hiiui of soin«-'botanists i<. 
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n>as«)i» that the seed-furrew is deferred till spring, and given 
when the land is dry, just before tlie barley is sown. The 
grubber niigjit with greater advantage and economy be ein- 
ploy«‘d to give this .spring tillage than tlic plough. 

When barley i.s s<»wn after ]>otatoes, the land is ridged u]» 
wlu'n the potatoes are reuirncd. generally in October, It r(‘-> 
mains in this state till spring, when it receives a Hnal ph.ugh- 
ing or seed-furrow imnu diately before tbo seodsriirc sown. 

liarley, however, is rarely .sown after summer-fallow or pfv 
tatoes, lu'cause the land is then i)rei)ared for tjie more valuable 
«Top, wheat. When barbw, therefore, is sown in either of 
these eases, it miiy be regarded as an c.\eei>tion to the gene¬ 
ral rule. ’ 

Barley may be sowni after beans. In this (‘aso the land, 
after tlte beans are riunovcd, receives one or mox’e j)lougliings 
in antiinm, and is ridged up so as to remain dry. In s]>ring 
it I'eceives another jdongliing, and sometimes tw'o, immediately 
after wliieli the seeds are sown. Wheat, however, is the grain 
which in the more general course follows beaus, first, because 
it is the more valuable crop, and, second, because the soils 
suited to beans are those also suited to wheat. 

Wlieu barley is sown after pease, the mode of management 
is the same as in the ease of beans. 

In the eases that have been mentioned, barley might be sown 
juHwiously to winter. Ibit the practice of sowing winter-barley 
is rare in tliis country. When from any cause, however, it is 
found ex]»odienl to sow' hurley in idjiee of wheat after summer- 
fallow, potatoes, or pulse-erops, the winter-barlej- might in 
many eases bo .sow'ii with adtantage. In this case it Vill be 
neee.ssary to obtain the seed of some of the w'iutcr-SMwn barleys 
in etdti vation. Barley »it has been said, p*ay be sown after tnr- 
nijis or other green cro]>s, and these are precisely tlie kinds of 
tVops wliicfi form the best jJreparative f<jr barley. They are 
growik for tlm*most part upon light soils, and the lighted soils 
are tlnwe to which barley is suited. These crops also arc not 
geuerally'retnovod till spring, and spring is a projier season 
for sowing barley. Harley, therefor<>, is better suited to follow 
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such crops than wheat is. It is also generally better suited to 
follow them than oats, beeamso oats ai*e the less valuable crop. 
These circumstances concur in indicating that the proper place 
in the rotation for barley is in succession to turniiis aiul simi¬ 
lar crops, which remain on the ground till spring. 

When barley is sown after turnips and other gri'cn-cro])s in 
spring, the land should be jtlonghod once. a!id immediately af¬ 
ter the ploughing, the barley should be sown. Hut when tin? 
period of sowing is late, and tlu> ground is hard from the ef¬ 
fects of drought dr any other cause, two plougbings are to be 
given to reduce the ground to a liner tilth. In this ease the 
harrow' and the roller are also cmidoyefl : and the gnibber is 
well suited for the same ])uri)ose. 

AVhcii barley snccee<ls turnips and similar crops, \vhieb are 
removed before winter, or at a very early period in spring, then 
the land shonld be i)longbc<l into ridges immediately. W’beii 
the season tor sowing tile harley arrives, a second ploughing 
or seed-furrow should be given. 

Harley maybe sown broadcast, or in rows, giving it a single 
tui'n of the harrowsj after the drill-maebine. and just a suffi¬ 
cient number of barrnwing.s to cover the seed in the ease of 
broaddast-sowing. 

It is always found beneficial to roll this species of i-rop. 
The opei-ation of roljing may either take ])laeo immediately 
after the conclusion fif the process of harrowing, or after the 
plants are above ground. Al'hile the action of the roller com¬ 
presses the soil so as to exclude drought, it coinmimites it so 
as to afford facility to the extension of the roots of the jdant. 
jJut th<*roller, on being employed for the covering of tlu- grass- 
seeds whidi are sown with thi.i eroji. al. o efieets tlio purpose of 
smoothing and consc^idating flu s rl’ac^: of the land. The time 
of using the roller therefore is immediately after the grass-seeds 
are sown. 

Cl 

The quantity of s^eds of barley generally varies from. 2^ to 
3 bushels to the acre, wlien sown broadcast; bnt when sown 
in rows the quantity of seed need not exceed 2 biislhds tf> the 


acre. 
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1’lin seeds of clovei's and f,Tasses are also sown with barley as 
with wheat. They nniy he sown cither at the time at whi(!h 
the harlov is^own^ or when the ])1nnts are above ground. If 
this is done at tin* .same tiiin* with the harlej', the seeds are 
sown jii.'t previous to the la.st turn of the harrows, and arc 
tlu'U covered first by tin* la.-t turn of the harrow.s, and then by 
tlu> roller ; or they in:<\ he sown after the land is liaiTOwed, and 
cov»-red by the roller alone. Wln-n the grass-.sceds cannot he 
sown at the same time with the barley, then tliev are to he 
covered, when the time of sowing them arriycs, lo the roller 
alone without the harrow.s. V I'en the barley is sow'n >n rows, 
it may he hoed once previously to tin* grass-seeds being sown. 

Afti*r the gra.s.s-seeds are sow n. the harley-Iaud adniits of no 
further tillage. Slnmld any large weeds a]>pear, they may bo 
pulled up by the hand, hut it is the ovidcuee of had husbandry, 
if a sj ring-sfwvn barley crop recpiire.s weeding during the com¬ 
paratively short period in whieli it i.s*on the gromid. 

When tlie period of harvest arrives, barley must he allow ed 
to he suflieiently ripe, hut not In'eome what is termed dead • 
ripe. It may he eut either by tin; scythe»or the sickle. 

Harley, on aeeoiint of the .softno.ss of its .stem and tendency 
of its ears to vegetate, is inon* ajit to he injured, and even de¬ 
stroyed, by wet weather than any of tin* other cereal grasses. 
I'or tiiis rea.s<»n the safer eoiirse in a Imnjiid elimate like ours, 
is to plaet* it when eut down in sheaves and shock.s, .*Uid not to 
allow it, as is fr(*(picntly ])rai*tiso<l, to lie loose njuni the ground. 

Harley being mure snhjoet tt) injury from heating, recpiiros 
more precautions in the securing of it, than any other grain. 
Hy heating in the stack it (pi>x*kly becomes discoloured tind in¬ 
jured. . 

It is thrasiied ainl pr,t*pared in*the saii,*>* maimer as wheat; 
hilt it has this ]>eculiarity, that the awns of the corolla adhere 
tf) tin* S(*ed5, and ai*c with sodie difticiilty ^roken off, especially 
when .the seusnii has been unfavoiirahle, Jiiid tlie seeds ■"have 
ripened imperfectly. 

Tlie tlffashing-iiiachiiie, if siifficioiitly powerful, will gene¬ 
rally break off the awns, or may be made to do so, hy making 
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the cover of the cylinder roiijfh internally, and bringing it neai’ 
to tlie beaters, so as to leave a small space between them and 
the coA’er. But in less powerful machines, in which the break¬ 
ing off of the awns is imperfectly pcrfonne<l, it is a tre<{uent 
practice to put the thrashed barley again through th<‘ thrash- 
ing>ma(‘hinc, in order that, by the fnrthci' agitation which it 
undergoes, the awns may be bi’oken. 

Sometimes a species of machinery driven by the ]>ower which 
moves the thrjushing-machine is a|»plicd to this purpose. It is 
formed upon tin; principle of .skiitehing. The skuteheis are 
arms fixed to a vertical sjtindle enclo.sed A\ithin a cylinder. 
There are several tiers of these arms one above the other; tin* 
barley, being i)ut in at the top of the cylinder, is aided upon 
by the tiers of skutchers kept in rapid motion, and so the awns 
are broken ofl'. 

But wlien the thrashing-maehino is not in use, 
or performs its work imperfectly, an instrument 
W'orked by the hand, termed a huinmcller. is em¬ 
ployed. Thi.s consists of a set of parallel iron 
plates fixed to a frame, and worked by the hand 
like a paver’s instrument. The barley to be hum- 
inelled is laid upon the barn-fioor. iiml by rei)eated 
strokes of the Immmeller is freed from its awns. 

The produce of barley, like that of all grains, varies greatly 
with seasons, cidture, and soil. A medium crop is generally 
held to be about 30 bushels per acre; and 40 bushels p<*r acre 
are regarded as a good crop. The .medium yveight of two- 
rowed barley is about 52 Ib. ])er bushel. 

Barley is employed for various jmrposes. The flour is used 
in some parts for bread; but the bread, though suffieicntlv nu¬ 
tritious, is dark and^gtrong-tasted. , 

Barley is subjected to a species of grinding, by which the ex¬ 
ternal coat of the sepd is rubbed bfl'. In this state it is termed 
pot or pearl barley,‘and is employed largely i't* soups,.gruel, 
and cooling drinks. 

It is used in the south of Europe for the feeding f»f horses ; 
but in this country the oat is regarded as the proper food of 
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tlie horse. It is aTsjj employed for the feeding of hogs or otlier 
live stock. In the practice of the farm, the light or inferior 
barley is gi-nerally used for this pnrijose. This, after being 
boiled or steaiiieil, fiiriiislie.s a cooling and laxative food f<ir 
horses and other animals. 

Ihitthe great eonsumi»tioii of barley is for malting, to which 
purpose it is excellently suited. 

The straw of barley is employed [»artuilly for foddtT, blit 
rhicHy tor liUer. It is lijrlaor than the stiviw of oats and 
wtu'iXl, iuu\ less eslet'uied tliau either. Th^ awus of havley 
ar(' given to stock, eitlu'r in their natural state or boiled. 

I be (lisca.sos of barley are not so numerous or fatal a.s those 
of wheat. It is attacked by the larva* of certain flies. It is 
also subject to .smut, though in a partial degree, and the fun¬ 
gus is usually L-redo sri/eium. 

4. Oats. 

TIic Oat is of the genus j-lvriia. The following .species are 
those clucfly cultivated for their seeds :—, 

1. .\ven!i striifos.*!—Hrisflc-i)oinr.ed 0.at. 

2. A vena brevis—Short Oat. 

•‘1. Aven;i saliva—t.'oiniuon Oat. 

4. Aveiia oricTitallN—TiirlariaJi Oal. 

r>. A vena inula—Naked Oat. 

'I’he flrst of these species is di.stiiiguisbed by the tw( 
llv. jts of the spikelct having each three awn.s, tlie dorsal one 
very long tiud twisted, the others short and straight. This is 
a native species, of inferior properties, hut sometimes cliltivat- 
tul, its in the remoter Highlands of Scotland. * 

A vena brech. Short pat, is, like tlic of inferior quality, 
'riio seeds are numerous, hut smtill. It is cultivated in the 
Aore mo iftaiiious and contihl parts of Pyance and elsewhere. 

Avista saih^ Common oat, is the most important of thfe cul- 
tn'ated species, liacli spikelct contains two, and sometimes 
three, pc?fcct seeds. The florets are sometimes awned, and 
sometimes destitute of tiwns. 
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^ve//a ork-Htalin, Tai-tai-iaii Oat, is cultivated in England, 
and largely in some other pai'ts of iMirojte. Its panicle is con¬ 
tracted and nods to a side, w' cii distinguislu's it from the last- 
mentioned species. The colour of its cort>lla is generally dark, 
but the i»laut imin-ovcs by cultuiv in a good stril, losing its 
awns, and that diirkn<‘ssof colour uhich appears to distinguish 
the oat in its los improved state- 

^rena tnuia. \aked oat. in tlie species tliat have been 
mentioned, the c(>rolla adheres closely to the .-eed and i'onns 
its covering. In, tliis spi-cies the corolla is dciached iVom the 
seed, as in the case of wheat and nake<l barley. It is iroin 
this property that this oat has obtained the name ol pileoru 
or peelcorn. It has been cultivated for an unknown jua ii i.' 
Europe, is incntioiicd by our earlier writers, and was one.- in 
general cultivation in .Scotland, anil other parts of the i.iland. 
It is said to be productive, and the meal to he fine. 

The oat is the natural ndiabitant of colder latitudes. It de¬ 
generates ill the warmer parts of the leniperale zone, and in 
lower latitudes disappears from cultivation. It i-, .f all the 
cereal ara.^-es, thatmhieli is tin* nio.st easily eullivaied, grow¬ 
ing best indeed, as all such jilants w ill do, ou tlie better .-lils, 
but .siiitcd to every kind from (leat to the lighter -oils and 
clay. 

Of the species that have '.cei mentioned, gi'ca^iv ’.he iii.>.-.t 
important is the common oal. Of tin- eeies 

then^ are inuumersdtle sorts, produced by the (^na i.. m elim.ite, 
soil, and cultivation. These maybe oonvonicn;'. dnided into 
three classes—the black, the dun or grey, and ii,< wh’.e. 

Tho.?c in which the corolla is vbry dark, :a e in ■ m lir.^t. class. 
The oats of this habit are awiiod, and the - ■ iK jire small. 
They are hardy, amkrijicn early, and ^ is tlii- jirojierty which 
suits them for cultivation in cold and elevti*' 1 districts. They 
arc ar* inferior class,of pats in ihfe r ordiiu i'. state’,* and slioutil 
rarefy be used where varieties more impi'.ivedduy cliiiiate and 
cultivation can be raised. 

The next class of oats, the dun or ■ rey, may he*said to be 
intermediate between the black and t' e white. .Some of them 
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arc awned aud v«ry worthless ; but those that have been im¬ 
proved by culture and selection, are valued in the situations 
suited to theni. Those that are chosen for seed should he 
plump, without owns, ami with Imt a slight ditrkness of colour. 
The oats of ^his class arc culled red oats, sometimes dun, and 
.soiuctiincs blue oats. 

The thinl class consists of tlmse that art* white, aiid the 
most improved of them arc without awns. TJtesearo the IveWt 
hardy kinds ; but lbe\ are ol the greatest w'eigltt to the bushel, 
aud the most presiuctive of meal. 

In this class the Potato-oat is that which fas possessed the 
greatest reputation fiir a time in the districts where it is culti- 
vattal. It is not so well suited to infci’ior soils as souic of the 
otlier white aiul darker coloured kinds. It is less productive 
of straw' than thi‘y, tlu)ugli the grain is more plump, vveighs 
heavier, and yields a gi'eatcr weight of meal. 'I'Jjc hardier 
kinds, however, are hetter suited to oevtain situations than the 
fim*r, just as the hardier rod wheiits are better suited to certain 
situati<'n;i titan the thin-cliatt’ed tind white viiricties. The po- 
talo-oat was the discovery of iiecidenl, iiiid tj,e produce of a 
sin'dc jilaiiv. It has in many cases shown a tendency to de- 
gcncr.itc, liy the husks hecoming tliicker ami the body less 
pluiii]>, ttnil by the jtartiid a]ipearane<> of awns. 

Otlier minor varieties of tlic oat. which have had more or 
less rciMitaiion. are the laitc ami liurly .Viigus, the Hlainslie 
or tkiiiinion w bite oat, aud the Poland otit. 

'I’hc varieties of the .\ngiis nat. hiivc been much cultivated. 
'I'lu-, ajc hiirdy, of ftdr quality, and suilieiontly productive, 
'riu' I'larlv Angus is (he tiiier j ariety, and ripens about JO days 
before the other. 

'idle iilaiiislie out, so named from a fann noted lor produc¬ 
ing it, usi'd to he largci^' eiiltiviitcd in the south-eastern coun¬ 
ties of Scotland. It is suuic^vhut small m the grain, but pro¬ 
duces on gooil.soils abundant crops of griSn and straw*. ^It is 
an eat^y ripening oat, but has now generally given place to 
other earlf-ripeniiig varieties. 

'file Poland oat tvas long greatly valued. It ripens jarly, 

p. 
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and pro'dnces an abundant crop of grain ; b\it it is soinewliat 
/deficient in straw, and is snjiposed to bo peculiarly liable to 
injury from slinking. This kind luis been cultivated ■ in Eng¬ 
land above 100 ycai’s/and, during that long iieriod, has re¬ 
tained its eharacters. 

To this must be added the Dutch or Ericsland oat, which 
is a hai’dier kind, or at least better :ula])ted to inferior soils, 
than the Poland oat; but it has not pi-eserved its cliai'actiTs 
so uniformly as the Poland oat. 

Other kinds could be named, as having been long cultivated 
in this coimtry; but those enumerated will stilliee Ibi* the pur- 
2 )ose of example. Minor varieties of this nature may he multi¬ 
plied to tm unlimited degree, and we may constantly exjjcet to 
see new ones obtained by aeeident, or by care bestowed in se¬ 
lection. A variety which has been lately extensively cultiva¬ 
ted is tlio Hoi»etouii oat, derived from East-J.othiaii. It may 
be said in general, with* res] >eet to the principal kinds now in 
use, that the I’otato ami other fim;r kinds of oat arc the best 
suited for lowlands, and the better class of soils; that the <luu 
oats are suited to inferior soils, or to the more eh'vated 
grounds; and that on tlic soils lowost in iho scale of fertility 
the iEij)roved black varietie.s may he used. 

The oat has a wbler range of soils than any of the other ee- 
realia, and it I'ccpiires. loo, less 2 )re 2 »aration of the .soil l>y til¬ 
lage and manures. 

The oat is generally .sown after grass, and tliis is jireeisely 
the i)eriod in the rotation in wliieh the oat .should he sown. 
It grows better uj)on old gras.-.-]and than any'other eiviji, and 
shonlil always Ije sown aeeordyigly when land is broken uj) 
from grass of some years’ standing. M'hcn laml, indeed, is 
broken up from grass of one •year, wl»eat, it lias been seen, may 
be sown ; but, in the majority of ettses, the more suitable virop 
is oats. « ... 

\Yhen grass-lamk*is to he jdoughed ibr oats:,this should ho 
done in winter, or as soon in .spring as the state of tlie wea¬ 
ther, and the labour of tliefann, will allow, so that it may, if* 
possible, receive a little of the winter’s fi-ost to mellow it be- 
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fore tke oats are sown. In the ordinary practice of tiie farm, 
the first operation after harvest is ploughing the stubble-land 
intended for fallow and fallow crops, and then the grass-land 
which is intended for oats. 

Oats may be sown after a summer-fallow. Tliis is done 
when the soil and situation arc less suited to wheat and barley 
than to oats. In tliis cfusc, the fallow is ridged up before win¬ 
ter, and again receives a seed-furrow in spring,^ though fre- 
<juently the oats are sown witliout the seed-furrow. 

Oats are sown after jiulse-crojis, when the'land is not in a 
fit state of prcparjition lor wheat and barley, or when the soil 
and situation are unsuited to these crops. In this case, one 
ploughing is generally given in autuinii, and souietimos a seed- 
furrow in spring. 

Oats nmy be sown after turnips or other green crop, when 
thev are more suited to the soil and situation than wheat and 
barley. In this case, the green eropdicing removed, the oats 
are sown after one ploughing. 

Sometimes oats are sown after oats, or other corn-crop. 
This is a lieviatioii from the general rules of good culture; but 
it is in some ciiscs rendered necessary hy the failure of grass- 
seeds, and other eircumstances. In this case, the land nxiy be 
ploughed once ; but when grass-seeds are to be sown with tlie 
crop of oats, it is better that it receive a seeond tillage in 
si)ring, cither by the plougli or tlie grabber. 

When land is broken up from very ohi grass, good fanners 
sometimes take two crops of corn in succession. This is a de¬ 
viation from tilt* rales ot the alternate husbandry. Cireuin- 
stanees may render it expcdieyt; but it is tlie exceptiop, and 
not the rule of general imuiagement. 

Grass-seeds may bo sown in spi'iiig with oats, in the same 
manitor as with wheat and barley. But tlie land should in 
tl»s case be prepared by previous fallow or green crop. 

Oats arc, foi;*tluf most part, sown broa&east. When l^nd 
is broken up from grass, the laud is not in so good a state for 
allowing the drill machine to operate, and accordingly the more 
suitable methoil of sowing is broadcast. Exceptions to this 
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may be required, when there is a great prevalence of annual 
weeds,—ns of the wild radish and wild mustard ; but the ge¬ 
neral rule for sowing oats is broadcast, and the sowing in rows 
the exception. 

The period of sowuig oats is generally from the beginning of 
March to the end of April. From the beginning to the middle 
of Mareh is held to be the best period, when the weather and 
state of the ground will allow. 

The quantity of seeds sown may be from 4 to fi bu.shels to 
the acre. There are rarely sown more than 6 bushels, and there 
ought never to be sown less than 4. 

Oats, from being sown after grass-land, are more apt to be 
overrun'with thistles than the other kinds of grain : hence it 
is usual to M’eed this eroj) by going over it with the weeding 
instrument before referred to. 

The reaping of oats is by the scythe or sickle, in the niamter 
before explained. They should be allowed to rijien, but not 
to stand till they are dead-ripe. When ripe, they are to be 
taken sharp, as it is termed, by which means the cham’c of 
loss by mnds at tliis critical period is lessened. 

The produce of oats varies greatly with the nature of the 
soil and the mode of management. It is frequently calculated 
that 30 bushels to the acre may be the average of this country. 
In Scotland, where the culture of the oat is more attended to 
than in any other part of Kurope. GO bushels are Ixdd to be a 
great crop, below 25 an indifferent or bad one. 

Oats vary in weight from 35 lb. to 45 lb. the bushel. The 
produce in flour is generally regarded as in fiie j)roporti«»n of 
about 8 to 14; that is, 14 llj. of grain give 8 lb. of meal, 
though the proportional quantity of meal increases as the oats 
are heavier. •- 

The meal of the oat is used for bread ; but though it is the 
food of a great part of the inhabitants ttf the nopLh of Kurojie, 
it ij( inferior for this purpose to the flour of ryq, ,and greatly in¬ 
ferior to that of wheat. It is used, however, in various simple 
preparations for food. , 

But the principal consumption of the oat is for the feeding 



of horns, to which purpose it is eminently adapted, lathe 
priWJtice of the farm, it is common to reserve the light com for 
the feeding of the horses, and the heavier grain for seed and 
for sale. * ‘ * 

The oat is employed also in malting and distillation; but 
for these purposes it is inferior to barley. 

The straw of the oat is, in this country, more esteemed for 
provender thfin that of wheat, barley, and rye. It furnishes a 
great part of the food of wintering cattle, as will afterwards be 
explained. It is given also to working horses in place of hay 
in the early part of winter, when the work is hot severe. 

Oats are subject to considerable hazard of injury by the 
shaking of winds, as the grain approaches to its ripened state. 
In the early stages of its growth, too, it is subject to be at¬ 
tacked by several enemies, of which the principal is the wire- 
worm, which is the larva of a very small beetle, Elater sege- 
tis ; and by the larva* of .several otluir insects, comprehended 
by farmers under the general name of grub. 

The diseases of the oat aro not numerous. It is subject, 
though ill a partial degree, to smut, occasioned by Uretlo se- 
getutH. 


7 ). Mii.li'.t. 


I’nder tlie term Millet aro eoinpveliendod certain plants of 
different genera, whieli are cultivated for their seeds :— 

1. I’anicum miliacoiiui—Coininon Millet. 

2. Setaria italica—Italian Sepiria. 

Si'tariu ■'crniaiiica—CJcnuan Sutaria. 

4. Siirgltum vulgare—Indian Miljet. 

Common millet grows* several feet high, and is tenniiiated 
b>a large Ivanched panicle Ranging* to one side. It is very 
prolific in seeds^* Tliese arc small and smooth ; in some shirts 
brown,*and in others yellow. The plant is cultivated ex¬ 
tensively iu Russia, in Italy, and Germany. Its seeds, being 
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divested of their outer covering, are used in the wanner of rice, 
and furnish a iionrishiug and grateful food. They are also 
wade into bread, which, however, is not esteemed. They are 
used for the feeding of'domestic fowls, for whieh they are well 
suited. The straw produeed is bulky, and valued for pro¬ 
vender. 

The cultivation of common millet is not practised in this 
country. It is not with us a part of tin; food of the ]>*-oj)lc, 
while with respect to the feeding of domestic fowls, w(‘ have 
so many resources in the waste of our cereal gi’ains, that there 
is scarcely need of cultivating any plant expres.sly for the pur¬ 
pose. But more than this, millet is not well suited to the colder 
parts of' luu’ope, and supplies of it can ho obtainial in utdi- 
mited abundance from the shore's of the AlediteiTawfan. 

The Italian setaria, cultivated in tin- sojith t)f Ihirope, is 
only known to us in this country as a plant of the gai’den. It 
is too delicate for the nosthern ]>arts of huropt'; for even about 
Bordeaux it is a pretrarions crop, sutfering frequently from the 
ctfeets of frost. 

German setaria is cultivated in Hungary in fertilesnbhunii<l 
soils. It is used in its green state, or as dried fodder for horses 
and oxen. 

The Indian millet furnishes br<!ad to the Arabians ami 
other jieople of the East. The tlour is known to the Antbs 
under the name of dourra; and it is truly the bread-corn of 
Africa, being grown over all the parts of that vast continent. 
It is cultivated likewise in Italy and the .south of Germany ; 
and it was long ago introduced into Spain, itinay be sujqjosed 
by thp Moors, if not at an ew^er period still by tin; (.’artha- 
ginians. It has been introduced also into the Islsuids of the 
\Ve.st Iinlies, under the name of Guinea (rorn, and into the 
Southeni United States of America. 

This tine plant grows'with a strong reedy stem, with broad 
lea/es like those <k the maize, but smaller, ayd producing a 
large panicle. Its seeds are .smooth and roundish, resembling 
tho.se of the common millet, but larger. They pi’c ground 
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into Hour, but the bread nuide of it in (hvk /« co/oiW md 
eoavse. \n V.m'uve, tbe -vain is cUk4y used for feeding do- 

niestve liowis and pigeons, for which it is well suited. 

riiis plant i.s the native of a wamieV country, and demands 
a more genial climate than we i)ossc.ss. With us it will scm-cely 
even ripen its seeds, and frcMpieiitly not even expand its flowers. 
Other sjjecies of Soryhuui are likewise cultivated, but the same 
remark applies with more or less force to them all. 


(), Maize. 

Of the cultivated Maize, Zm Main, the varieties produced 
by differences of climate, and other external eause.s, are very 
nmnerons, differing greatly from one another iu size, aspect, 
and the period of maturing tlicir seeds. 

'rin! maize has a wide range of temperature. In the western 
continent, it flourishes from about the 40' of southern to be¬ 
yond the l.i’ of nortlu'rn latitude. It is extensively produced 
iu Africa, Asia, and the South of Mui’ope. On all the shores 
of the MediteiTaiu'an,—Spain, Italy, suid*the countries of the 
Jjcvant,—it supplies tin* food in most common use. T^hc re¬ 
gion of the maize iu biurope seems to have been extending 
iiorthwai’ds. It is grown in P’ranee. Germany, and eveniii the 
Netherlands. The last, howevei*, is somewhat beyond the true 
region of the maize, whicli retpiires the warmer summer of the 
south of I'hirope to bring it to its full perfection. The kinds 
best suited to ihe coUlm’ pans are the dwarf, some of wliieh, 
even in ihe latitude of Paris,jconiplete the circle of their vege¬ 
tation in a period eoni]>ar!itively short. 

The manner of cultivating tlui maize in the coiiritries where 
it i:. producetl, is gmicihlly rude and inartificial. 'I’he projier 
»ieth(Hl of,ciiltivating it is rows^at the distance from ouc 
another of fi’oui ;J to 4 feet. In this muni\er the plants can be 
tilled *by the Horse and baud hoe iu the most perfect maWer, 
and tlie e^^mtli heaped up to tlie stems of the plant by the ope¬ 
ration of the common plough. This heaping np of the earth 
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tends to support the long stem and weighty ears. The plant, 
although it has t^very fibrous root, does not penetrate deep in¬ 
to the ground; but from the lower joints of the stem, it sends 
forth large roots, which' pai’tly serve tlie purpose of supporting 
it. During the gi’owth of the plant, and even till the seeds 
are formed, the tilling may he continued, and the earth heaped 
up to the stem. 

The maize is a plant which with difficulty bears the rigour 
of early spring. It is easily injured by frosts ; and hence the 
necessity of adapting the period of sowing it to the peculiarity 
of the climate. * The plant, like the other graminese, may be 
transplanted, and that, too, after it has attained a considerable 
size. In^planting, therefore, it is well to have a provision of 
plants for the filling up of blanks. 

A peculiarity in the manner of treating the plant is founded 
upon the circumstance of its being monoecious. The flowers 
bearing stamens ai'e produced in a branched spike at the sum¬ 
mit of the stem. The female flowers grow lower down on the 
stem. Tpon these the pollen falls from the flowers above. 
As soon as the male flowers have performed their functions 
by depositing their pollen on the organs below, they become 
no longer neccs.sary, and the}' accordingly, with all the elevated 
part of the .stem which supports them, may be removed. This 
is familiarly termed topping: and the jieriod of ja'i-forming it 
is denoted by the state of forwardm^ss of the plant, ^\^len the 
silk-like filaments of the female flowers arc withered, and when, 
upon stripping off the husks, the grain is found to be some¬ 
what hardened, then tlie tops and even the leaves may bo re¬ 
moved,without injury. These fjrm a valuable deposit for the 
W'inter, and may be reserved for food for horses and oxen in 
spring. « 

The harvest-labours of the maize are altogether different 
from those of the other c^realia. |Thc ears are strlpt from the 
stem, by the hand, afid carried directly to the baym-floor to un¬ 
dergo the process of liu.sking. The husks, consisting of a thick 
leafy covering which closely envelopes the ear, are,then also 
slrijit off. and the cal's are dejiosited in some convenient place. 
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The next opei'ation is that of separating the grain from tl>e 
ear. This may be done by a machine, but it is generally done 
by scrstping or rasping tlie cars upon a piece of iron fixed 
across a woo&en- vessel into which thtf grains are received. 

The flour of the maize, on account of the deficiency of glu¬ 
ten, is greatly inferior to the flour of wheat for the making of 
bread. It is, liowever, a perfectly nutritious substance, and 
becomes palatiible to tliose who arc used to it. Its flour is con¬ 
verted into various prepai’ations, and used extensively in the 
countries where it is produced. In America the people of every 
condition eat the maize in its ditferent states*. The most de- 

I 

licate perhaps is when tlie ears are green, and the seeds simply 
roasted or boiled. In this state tliey are enjoyed by,people of 
all ages throughout the United States. 

The maize is a nourishing food for all the domestic animals. 
It is suited to the feeding of the horse : hogs get speedily fat 
upon it, and poultry eagerly eat tbojiard gi-ains. 

The maize is thus a very valuable plant in all the countries 
in which it is i)roduced. It is only, however, in the warmer 
parts of I’hiroj>t*, or in the countries which, like North America, 
have a hot stunracr, that the maize is calculated to take the 
place of tin' common cercidia. 


7 . Rice. 

Rico has been known and cultivated from the earliest records 
of the human rain*, and is believed to furnish food to a greater 
number of human beings tlian any other of the cultivated gi’a- 
minca'. 

Of this plant there is held to he but one specie!?:— 
saliva—Common Rice. 

• Rut thei;e are subspecies, yr varieties, so greatly ditferent in 
their habits characters, that they im^- be rather regarded 
as specifically’ distinct. 1'he conunon rice grows fronKone 
to six fept in height, terminating in a panicle. The seeds 
are armed with amis. It is cultivated in marshes, and for a 
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great part of its growth, is partially under water. The moun¬ 
tain rice grows on mountains and dry soils. The plant Iia.s been 
recently found growing high on the rmige of the Hinmlayau 
mountains. 

The rice is spread over all the warmer regions of the Old 
AVorld, and has been earned to the New, wdiero it HourLshes 
in great luxuriance. It is cultivated in the south of Europe, 
and has lately been extended to the more northern ]>arts of 
it,—^to Westphalia, and e^ cn to the Low C'onntries. It seems 
to be a ]dant fitted, in a remarkable dcgi’cc, to accommodate 
itself to different* situations. The range of its vegetation has 
extended northwards. It is a considerable period simo it u iis 
introduced into the countries north of the Mediterranean,— 
Greece, Ttidy, and Sjiain. Jt is more recently that it has ex¬ 
tended to Hungary and central Europe : but whatever be the 
power of acclimating of the rii-c, there is little reason to sup¬ 
pose that it will ever forna any thing beyond an inconsiderable 
part of the cultivated gramiiiofc of Ihu-ojK.*. 


('anakv-Gkass, &c. 


The cereal gi-asses that have been enumerated, afford the 
main part of the farinaceous food of mankind, llesidcs these, 
however, otlicr grasses ai’c cultivated, or used for tlieir seeds, 
as— 

1. Plialaris camiriuiisis—C'liltlviitcil t'|iu.iry-grass. 

2. Poa fluituiis—Floatina' Alcadow-griiss. 

n. Dlgitaria sanguiiialis—Hairy Cocksfoot, or Kiiigcr-p-Kiss.. 

Canary-gntss is cultivated in a feiv parts of the south of 
England, altd chietty in the Uh; of Thioiet, for its seeds, which 
are given to the smaller birds. The p!aiit is easily raised,, hut 
is of little economical ini]^)rt:mct:^ t t 

Floating meadow^^rass is a native plant tolerably pntduetive 
of-seeds, wliieh are sweet and nourishing. They are eblUart- 
ed iu some pai'ts of Germany, Poland, and other pajis of liu- 
roj>e, and used as food ; and they are brought to this eountry 



under ttve name of Manmi. The plant is too aipmtic in its 
habits to admit of extended cultivation. 

Hsuiy Coclisfoot, or Finger-grass, is an annual plant, grow¬ 
ing in sandy cultivated fields. In Foland and Lithuania it 
abounds by the road-sides, and its seeds, being.collected and 
boiled with milk in the manner of rice, are said to be esteemed. 

Many other grasses could be enumerated as yielding sec(k 
of suflicient size to be used as food ; but none of them can be 
regarded as fitting subjects of cultivation for their seeds. 
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1. Thb Bean. 

The bean is of the genus Faba, of which there is reckoned 
one species— 

Faba vuli^iris—Common Beau. 

But* groat diversities, in the habit and aspect of the plant, 
have been produced by the otfccts of climate, soil, sind cul¬ 
ture. 

Of the4)oans which form the snlijccts of cultivation in this 
country, there may be said to be, with rosiiect to their uses, 
two general classes,—^those which ai'e cultivated in tlie tields, 
and are thence termed field-beans, and those which are cul¬ 
tivated in gardens, and so«termed garden-beans; The former, 
too, are frequently termed grey beans, and the latter white 
beans. 

Of the white or garden beans, the sorts are very numerous. 
Those that may be here I'efciTed to as cidtivatcd al.s(> in the 
fields, arc the Mazagan-bean and the l.ong-podded. 

The Mazagan-beans are reganled as the best of the early 
kinds at present in cultivation. They are said to be derived 
from Africa; and their habits change by their being culti¬ 
vated in this country. They become larger, and do not rii»en 
so soon as when first imj»orte<l. ^ 

The Long-podded are of the middle size of'garden-beans, 
and are,very productive, the j)odsJl)eing long, and closely filled 
with seeds. Of the long-pods there are many varieties enu¬ 
merated by gardeners. • 

These two sorts, though raised in the garden, are also Cul¬ 
tivated jau'tialij' in the fiekls, and fhey are reckoned t<» he the* 
best of the garden ki^ds used for this purpose. ^ 

.Tiie kinds, how'ever, the most important to the agriculturist, 
and forming the subjects of common cultivation in the fields, 
are the small or .hardier kinds, termed the field-beans. Of 
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tliese, the principal are the horse-bean and the tick-hean. The 
former is the more hardy; the latter is generally regarded as 
of bolter quality, and more [iroduetive. The horse-bean gro%vs 
more tall than the tiek-bean, hut is not so produotive of pisls. 

tick-bean contains iiinny subordinate varieties, to which 
names are itssigned, as the b'lat-tieks or May-beans, the small 
or Kssex-lieks. To tin* field-beans in use may be added the 
ileligolatid bean. 

The bean, generally speaking, is suited to the .stifter clav.S. 
Tbe seeds may be bnried deeply in tlie ground. Tn colder 
eountrios, tbey are generally sown in spring: but they maybe 
sown \irevions to winter, and then the beans aetjuire the habit 
ot later ripenijig, and are termed winter-beans. Tie manner 
ot enltivatiiig the bean is greatly infinenced by climate; and 
tbe agrieulturi.sts of diftV'rent countries learn to suit their prac¬ 
tice to (his circumstance. 

The be an. like all other ]>lants e'tltivated for their seeds, is 
an oxbau.sting crop ; but then, from the habit of its groMdli, 
and tlie mode of cultivation which it admits of, it is a clean¬ 
ing crop, and, in the rotation, is generally made preparatory 
to a corn-crop. It is regarded as well suited to prepare the 
land for ^vbeat oi’ barley : and onglit, therefore, to])rec«de one 
of these cro])s. 

Ilcans may be sown on land broken ny) from grass, and will 
succeed jierfectly well in smdi a case ; but this is not the tioie 
place in the rotation of tlie bean : for oats arc more generally 
suited to land broken uj) from gi’Jiss ; and beans should rather 
follow a corn-crop. 

When the bean is to be sovj'n in spring after a com-grop, the 
land should receive sf deep ploughing before winter, generally 
in the direction of the former rhlges, so as to keep the land 
dry. Sometimes, in case of dry' land, the ploughing may be 
mcross tbe/ridges; and then the plough, passing along the for¬ 
mer oyien furjows, is to form new open Ifurntws in the same 
place. In either case, care is to be taken to pret'ent the'aiiqg- 
nating (‘f water on any part of the siu'facc. 

As early in spring as the lantl is sufficiently dry to be work- 
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ed, it is to be ploughed across thedirection of tlie former plough¬ 
ing. The land is now to be left to dry for a few days, and 
then it is to be harrowed, so that the surface may be les'elled ; 
and then, witli the comluou plough, the whole surface is to be 
formed into raised ridglets, or drills. 

These drills ai"e formed by a single fiirrow or turn of the 
plough in the following manner :—The jihiugh, entering sit the 
hesulland of the field, at x in the disigi’am below, draws the 
straight furrow x if from side to side. Turning to the right at 
if, and entering at it draws the straight furrow xr, and thus 
forms the drill x fj z r, of n hieh the eentre is All; this fi»*st drill 
being necessarily formed by a double turn of the plough, while 
the others are formed by single turns; for the plough, then 
turning to the right and parsing on to K, draws the straight 
fmvow Er, and so forms a drill by ji single turn. At I*’ it 
turns to the right, and. pa.-.sing on to G, draws the straight 
fiuTow GH, and so fonns«another drill ; and then, passing to 
1, and drawing the furrow IR, forms aui»ther drill; and so on 
until it has formed a certain .'.jiaei- into drills. Kijual s]>aces 
being drilled in this mannei’, the whole iiehl is jaissed over. 
The plough, it has been said, is to turn to the right, but it may 
be also turned to the left if more eonvenieut; or, having form- 

J i". MS. 


ed ascertain .sfiacc iifto drills by being turned ^the ri<jht, it 
mag^ form an intei'mediate sjiace int<j drills, by being turned 
to the left, on the same principle iis was explained iit.the ease 
of cro.«s-ploughing. In place of forming the first drill by a 
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(l(iiil)lo tuiu, in the manner described, the operation may ho 
peribrmed thus : Tlu* ]dou{rh passing from x to forms the 
drill xy s r hy a single turn. On arriving at the i>lough 
turns left about, and, returning by the’same track, forms ano- 
thei' drill yx ICl’', also by a single turn ; on arriving again at 
X, it tiirns to the loft, and proe(-eding from r to «•, forms the 
drill r.r (ill ; <*n arriving at it passes on to F, and proceed-' 
ingfroin F to Iv, firms the drill FFIR. 

The drills thus formed should not be less than 27 inches 
from centre to centre. A transverse section Oi’ the land, when 
drilled, will apjiear thus:— * 


'I’he land heiug thus ridgcil up, th'*si‘cds arc to be sown by 
the sowing-machine (Fig. 32), or 1 letter hy the machine Fig. 
33, n Inch sows thn>c rows at once. Tlie former is jiiished for¬ 
ward hy the workman, tlio latter is drawn hy a horse. I'he 
seeds are thus sown in the hollows of the drills, and the plough 
p:Lssiiig along the eentro of each drill, splits it into two. and 
so covers thi‘ seeds. 'I’he common jilough peidorms this ojic- 
ration, or it may he jiorformed hv a <louhle nmuld-boiu’d plough. 
A transverse section of the ilrills wlieu split or divided will ap- 
]icr.r thus:— 


Ilf this maimer, the sci'ds art* well covered, sown in I'ows at 
the distanct? rciiuired, ami jua'iiarcd 'Air the subsetiucnt ojiera- 
tions. ^ 

Hut the jirevious operations taking place at a veiy ealV 
jieriod of ibe season, wet weather may* intervene to prevent 
this species of tillage. In this case, in place of first plough- 
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ing the land, and then forming it into drills, it may ho found 
necessary to give only ono ploughing. The simple sowing- 
machine, pushed along by the hand, is to follow every third 
plough, or, in other woivls, to be pushed along every third 
fiuTow, depositing the seeds in the hollow. The succeeding 
furrow-slice covers the seeds, ivnd thus they are deposited and 
covered in every third furrow tlironghout the field. By these 
means the seeds are somi in rows; and, supposing the width 
of each furrow-slice to be 9 inches, the distance in the rows 
of beans from one another will be 27 inches; or 30 inches, 
supposing each fun*ow-slice to be 10 indies. 

The latter method of sowing is less effectual than tliat by 
raised diAlls, and therefore should not be x’csortcd to, except 
when the state of the weather renders it necessary. 

The running of a sowing-machine in every third furrow may 
seem to be a somewhat clumsy operation ; and yet the loss of 
labour is extremely tritiimg. Some farmers, however, attach 
the sowing-machine to every third plough, fixing it betwei u the 
handles in such a insmner that it sows tlie seeds in the furrow 
which is just formed ; tlie three ploughs following one another 
in succession, and the third sowing the seeds, these arc depo¬ 
sited and covered in every thinl furrow. 

Dung is often to be a]»i)lied to the bean crop, especially when 
wheat is to succeed ; and it may l»e applied at two periods. It 
may either be spread upon the stubble in autumn, or it may 
be applied at the same time at which the drills are formed. 

In the first case, the dung, being spread upon the stubble, 
is covei’cd by the ploughing which is then given : and this is 
greatl}( the bettor practice. In ,the second case, the laud be¬ 
ing formed into drills, and the seeds sow'ii in the manner de¬ 
scribed, the dung is to be ca»ried to the rows in single-horse 
cai%s, the horse walking in the interval of every third or fifth 
drill. The dung is to bu draggo\’ out by the dung-drag (Fig. 
81)^from the cart J|ghind into little heaps, ‘^hree or more 
y5tmg persons are to follow each cart, and to sprcrnl out the 
heaps regularly. The dung is in this manner sprea^l over the 
seeds. The ridglets are then to be sjdit in tlxe manner before 
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described* and in tliis way, the dung and seeds cove^d. Some 
prefer spreading the dung first, and then sowing upon it the 
seeds. • 

When no drills, however, arc formed, and when the seeds 
are sown in every thu'd furrow, then the dung, if iti has not 
been applied in the preceding autumn, is merely spread upon 
tlie ground before tlie land Is ploughed, and covered by the 
plough at the time of sowing. 

Such is a simple method of performing the culture of the 
bean, which has been found to be efficient in parts of the coun¬ 
try whore, from the uncertainty of the climate*, and the nature 
of the soil, the culture of the bean is the most difficult. This 
system, then, of sowing the bean in r»)ws and in drilfe, is sus- 
ce])tible of being every n here practised, and fr«)m its efficiency 
and simi)licity, deserves to be generally' imitatcfL 

In various ])arts of England, a more operose method is 
{ulopted of sowing the bean. The lajid is not ploughed until 
about Ehristmas, or as soon afterwards tis possible ; imd upon 
th<! furrow-slice turned up, the seeds of the bean iu*e planted 
by means of the dibble, in regular lines, at the distance from 
one another in the rows of two or three inelies, and at the rate 
)icr acre of about two bushels. The jiractiees, however, which 
prevail in diftcrent parts of bhigland, both with respect to the 
method t»f sow'iiig, the quantity of seeds used, and tlie general 
treatment of the ]>Iant, are very A'arious. 

The hean being a slowly ripening plant, the period of sow¬ 
ing should ho as early after the land can he prepai’ed in spring 
as possible. I'lie month of Februarv should be selected if eu’- 
ciimstances will allow, and the sowing should not he lifter in 
any case than the month of March. 

Ilcans may he sown previous to, winter, though tfie practice 
is not suited to a very colfl and humid climate. Where this Sys¬ 
tran is ado[»ted, the produce ^>f beanp sown before w'inter, or 
winter-beans, as they arc called, must b^elected, and those 
always*of the /Tardy kinds. When the bean can be sown 
vious to the months of winter, it removes certain difficulties at¬ 
tending the present method of cultivating it, and hastens the 
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harvest Process, so often injuriously retarded in the case of 
cold couii&ies. 

The quantity of seeds sown must depend upon the'nature of 
the soil and climate. ' In the north of England and Scotland, 
four bushels to tlie acre arc not found to bo too much; while 
in the parts of England where the climate is more favourable 
to the ripening of the bean, a much smaller quantity is usal, 
and especially where the dibbling process is resorted to. 

It is a frequent practice to mix a quantity of pease with 
beans, generally in the proportion of about half a bushel to the 
acre. This increases the value of the fotlder, and generally 
adds to the weight of the crop. But many farmers do not ap¬ 
prove ol'any intermixture with the bean. 

In about ten or twelve davs after the beans have been sown, 
the land is to be well harrowed acro.<s. This process of har¬ 
rowing should be rosoi-ted to in all. cases of the bean culture, 
whether the beans arc spwn in diills or on a flat surface. It 
should be performed just before the beans appear above ground; 
or, if it cannot bo then done, it may be delayed till after the 
plants have got a little above gi’ound. This operation of har¬ 
rowing destroys the weeds that may be springing up amongst 
the plants, or in the intervals of the rows. It seems to -be a 
very rude process, and yet it is mwer hurtful, but, as in all 
cases of stirring the soil, tends to promote the vegetation of 
tlte plants. 

Immediately after this lian-owing process, care must be taken 
to clear out all cross channels, so as to give free egress to sur¬ 
face-water ; notliing being more destructive to a crop of beans 
at this stage of their growth, than to permit water to stagnate 
upon the field. 

After the beans have madp some growth, sooner or later, ac¬ 
cording to the state of the w'eather, thC process of horse-hoeing 
is to commence, ^ ^ 

The hoes empWed for this purpose arc cither the small 
jjitgle-horse plou^(Fig. 36), or the horse-hde, with Amlters 
(Fig. 37, 39, or 40). In the first hoeing to be given to ‘ 
the plants, it is frequently better to employ the single-horse 
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plough. The subsequent hoeings may be done by jtho borse- 
hoo. When the plough is used, the ploughman, driving his 
horse bfitweop the rows, makes a shaljow furrow as near the 
rows of tlie plants as the plough can go without injuring them, 
laying the furrow-slice tow'anls the centre of the interval. He 
then returns by the adjoining row, in the same manner, throw¬ 
ing the furrow-slice also towards the centre of the interval; 
and in this way the gi-ound is tilled as near the Ton's of plants 
a.s tltc plough can go. A tran.svcr.se section of the deUb after 
this i>pcrat\on will ap[>ear thus ;— 


i’jl. 



liiiincdiately following^the operatidn of the horse-hoe, the 
hand-liocrs, each with a little hoe (Fig. 79), arc set to work. 
Each hoer takc.s a row, and with the hoe cuts up any weeds 
that may have escaped the action of the Ijocing instruments, 
or that may he found amongst the plants in the rows, using the 
hand when necessary to pull up weeds amongst the plants. 

In about a fortnight after this, the horse-hoe again passes 
along the intervals, and again the hand-hoers follow, cutting or 
pulling up all the weeds that may have escaped the action of 
the hoi'sc-hoc. 

This rHll generally cotpplete the hoeing process; but, if ne¬ 
cessary, the hand-hoers are to bo sot to work a third time, so 
as effectually to clear the ground of all remaining woedb. A 
section of the ground after these o])erations will appear thus:— 
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Some time after the last hoeing, the doiiltle niouKl hoard 
plough (Fig. 38) may be driven along the centre of the inter¬ 
vals, so as to lay up tlie^ earth as close to the ro\^ of plants as 
possible. Many farmers, however, omit this final ridging up 
of the land, either conceiving tliat it is unnecessary, or tlat it 
tends to interrupt the harvest process, by rendering the ground 
uneven. Yet this final ridging up mahes a gootl conclusion 
to the process of culture. A section of the field, after thb ope¬ 
ration, will appear thus- 
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The cleaning processes being performtfd, the ])liints grow 
without further care, and will generally cover all the surface, 
and prevent the growth of weeds during the remainder of the 
season. 

A tvell managed b^n-ficld cultivated in this manner will be 
like a garden. The land, in respect of cloanno.ss, will be no¬ 
thing short of the condition in which it would be after a sum¬ 
mer follow, and the soil will be prepared for a crop of any of 
the cereal grasses. 

The superiority of the practkie of drilling over that of sow¬ 
ing broadcast is apparent. In the case of broadcast, a fa¬ 
vourable season, and other circumstances, may cause as great a 
crop to be produced, but this will not be so upon an average 
of seasons, while aU the^dvantafees of,the more perfect tillage 
f»f 4he ground wfllrbe lost 

’ In all cases of the row^culture, the system should be'earried 
into fidl effect. The intervals between the rows of p'ants should 
never be made narrow, with the design of saving ground. All 



Jie more perftotly tilled, 
the crog will be more abe^ 

In cold and humid countries, ti»e hanreet-numa^ent of^ 
the bean is peeuIiBrlj. di6^ult, on account of its late period of 
ripening, and the lairge and succulent stetii of the plant. 

The bean should be siiflered to ripen itself thoroughly, but 
not to become over-ripe. The period of ripening will be de¬ 
noted by the skin of tite seeds having acfjuired a yellowish 
leather-like appearance. 

Beans may Im cut by the scythe or by tho sickle. Wbcu 
the .siekltf is used, the utmost care i.s to be taken that tlio plants 
be cut low, both on account of the value of the straw, aijd of the 
saving of .such pods as may be gr<.wiiig near (be bott.mi of the 
.stem. The beans are to be formed into siieaves, l)v tying them 
with straw-ropes previou.sly preparisl. or. w ben pt'asc .are mixed 
with beams, by ropes fonned of the sicnis of (he jicase Uvisted 
upon tlic s\tot at the time of reai)ing. 'Die beans .should be 
merely hud upon these ropes in the* tirst place, and left for a 
few days to dry and wither, before they are bound into sheaves. 
Some lay down the beans, in the first place, in large handfuls, 
upon the ground, and allo^v them to remain there for a few 
days, before being collected and bound into sheaves. dVlien 
the sheaves are bound, they arc to be set up into double-rowed 
shocks, without any covering of head-sheaves. 

The beans, W’hen fully ready, arc carried to die barn-yard, 
and formed into stacks like other crops. 

They are thrashed and dressed in the manner described in 
die case of the cereal grains. From the largeness of the seeds, 
the process is a simple one, the’lighter and broken grain^being 
more easily separated from the heavier than in the lighter 
kinds of com. » 

The produce of the bean is exceedin|;ly various in this island. 
Forty bushels to the acre &rl regarded a great crop; 30 
bushels are a s^rosfactory one, and probablV the average pro¬ 
duce of the kingdom does not amount to 24. 

The grdin of the^ bean is chiefly applied to die feeding ol 
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horses, though largely also to that of other domestic aniiuiils, 
and chiefly of hogs, in which latter case it is usually manufac¬ 
tured into a coarser kind of meal. In the feeding of horses, it 
is common to mix a portion of beans with oats. ^ 

The straw of the bean is nutritious and wholesome. It is 
generally given to horees, and is reckoned little inferior to hay. 

The besm is a plant very subject to diseases, and, in an es¬ 
pecial manner, to injury from the attacks of several animals. 

The most common disease of the bean is a species of rust, 
produced by parasitic plants of the mushroom family, growing 
upon it in the same manner as rust or mill-dew on wheat. 

The animals that attack and feed upon the jiiices of the bean 
are certain aphides, the most common of which is of a bluish- 
black coloiu*, and is called the collier. In some seiusoiis this 
creature is very destructive. It begins at the top of the plant 
and continues midtiplying downwards. A remedy, which has 
been suggested and j)ractised, is to cut off the top of the plants 
as soon as the aphides appear ; and this may be a palliative if 
carefully perforn)ed. 


2. The Pea. 

Of the cultivated Pea there seems to be one species, (!ompre- 
hending our various cultivated kinds, whether gi’owii in tlie 
garden or tlic field, namely— 

Pisuin sativum—Cultivated Pea. 

But botanists of high authority msihe two species, Pisiuii ar- 
vense, the Grey Pea, and Piaum sativum, the (adtivated pea 
of the/" gardens. '■ 

The changes produced in this plant by the eftects of cli¬ 
mate, soil, and culture, are very great. Whether regarded as 
one or two species, pease, with respect to their uses, may be 
divided into two c^ses*; the fiAit, the field pease of diflercht 
coJburs, and the Second, the white or garden. ]>ease, The 
^:oloured kinds ai’e those which generally form the objects of 
cultivation in the fields ; the white kinds are tho.sd which are 



growu \n t\ic garden, thougb several of the wlute kinds are also 
cultivated in the fields, and though some of the garden hinds 
are coloured. 

The gardfen pease are distinguished by their periods of 
ripening and other properties. New kinds of them are raised 
every year, and generally receive names from the persons who 
have fii*st cultivated them, or the places where they have been 
gi’own. Their charactci's, however, are not permanent, and 
they degenerate, milcss cultivated and selected ^<rith care. 

Tlie field kinds are distinguished by their luibits of ripening. 
The early-ripening kinds admit of being sown late ; the late- 
ripening kinds must be sown early. The common early-sown 
]»easc of this country are small and dark in their colopr. The 
ino.'sl liardy of the.se is generally termed the early gi’cy ]»ea. 
] I is chiefly cultivated for the food of horses. 

The later sown kinds of field jjcase ax’c larger in their size, 
and approach more in their characters to the garden pease 
The seeds are of various colours, blue, speckled, grey, and dun; 
and they have purple flowers, whereas the true garden kinds 
have genei’ally white flowers. 

The white kinds usually cultivated in tlil“ fields in this coun¬ 
try are the Pearl, the Early Charlton or Golden Hotspur, and 
the common Whitt? or Suffolk. Of these the early charlton 
has been long esteemed as an early-ripening kind. 

The ])casc of this class arc hirgely cultivated in tlie north of 
(iermany, in Poland, and all over the central .and southern 
parts of Europe. In Engkand they are raised t(» a consider¬ 
able extent in Middlesex*, Kent, Suffolk, and some other coun¬ 
ties. But the principal cultivation of pease in tljis country is 
of the grey or field kinds. 

Sometimes pease are cultivated to be used in their green 
state,. There is no spettes of cultivation more .profitable than 
this, where it can be adopted ; for the pease being ready for 
use in the month of .Tune, tiifxo is allowed^for taking another 
crop, generally of turnips, in the same seasbn. The praePee, 
however, of gathering pease in their green state must nece-s- 
.sarily be lilnited to the vicinity of great markets ; and in ’aost 



280 •' PLANTS.CULTIVATED FOR THEIR SEEDS. 

parts of tie country it is the province of the gardener ratlier 
than of the agriculturist. 

The gpneral purpose in cultivating the pea is for it8.ripcned 
seeds. When these ai'e intended for boiling, the white kinds 
are used ; when for the food of hoi'ses and otlier animals, the 
grey kinds are jmefeiTed. The method of cultivating either 
kind is the same. The circumstances to be chiefly attended to 
is the habit of ripenmg, ndiich should determine the period of 
sowing. 

The later-ripening kinds are sown in Februaiy or March; 
the earlier-ripefiing kinds in April, and sometimes so late as 
the beginning of May. But the more early all kinds of pease 
are sows the better. 

The pea will grow on stiff soils as well as the bean; but it 
is more peculiarly adapted to the lighter class of soils, and in 
an especial degree to the calcareous. 

The pea, like the bt 5 ?in, nia}- succeed to any of the corn- 
crops ; and, if properly tilled, it may, like the bean, be regsml- 
ed as a cleaning-crop, and bo succeeded bv anirthcr corn-crop. 

In many parts of Knglan<l the jiea is made to succeed to a 
crop of grass and clover, and it will grow' w'ell under such cir¬ 
cumstances ; but it has been before observed that a corn-crop 
may then be taken w'ith benefit. It is generally better, then, 
that a crop of oats be taken, to which may succeed a crop of 
pease. This at least is the rule of practice, while the devia¬ 
tion from it which particular circumstances rcfpiire may be 
regarded as the exception. 

In the case of sowing pease on land broken up from gra.ss, it 
is common in some parts of England to plant them by means 
of the dibble ; and the most a})proved method of doing so is to 
put a row of holes upon eaph sod, so that the rows shall be 
at the distance from one another of about 9 inches. To {dlow 
of this the furrow-slices^are laid^very flat. ^ , 

When the pea, Ifowever, is to follow a corp-crop, which Is 
jtf^*proper place in the rotation, the land is ploughed' before 
winter as for beans, though there is not the same necessity for 
giving a very deep ploughing, as in the case of the can, the 
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root of the pea being more fibrous, and not striking down in 
U»e same degree into the soil. 

\Vheu the land is ready to be worked in spring, it is to be 
cross-ploughed and well harrowed; ahd the pease are to be 
sown in rolts, at the distance from one another of about 27 
inches. Several methods of sowng may be adopted:— 

1. The land, after being pulverized by the cross-ploughing 
and harrowing, may be sown with the same kind of drill sow¬ 
ing-machine as isjemployed for the common grains. 

2. The land may be formed into drills, as 'in the case of the 
bean ; and the sowing-machines, Figs. 32 or 83, employed to 
sow the seeds. The land is next to be harrowed across, and 
thus the seeds arc covered. It is not necessary toisplit the 
drills by the plough, as in the case of the bean. The han’ow 
does the work equally well, covering the seeds of the pea to 
the depth of 2 inches, which is sufficient. 

3. The seeds are sometimes covered by the plough, in which 
case they are soum in every third furrow. But the more fre- 
«juent practice is to sow in every furrow, in which case the 
rows are only 9 or 10 inches asunder. This is a species of 
drilling certainly, but the great advantages of the drilling-sys¬ 
tem are lost when the intervals are thus narrow. 

Of these methods of sowing the pease, the best, it is con¬ 
ceived, is that of sowing them on a flat surface by the common 
corn drill-macliine, the orifices being adapted to the larger 
size of the seeds. 

IVheii either system of culture is practised, the quantity of 
seeds may be 3 bushels lo the acre, or less. 

When the plants are a few inches above ground, the horse- 
hoe with lateral coulters (Figt 37.) is to pass along the inter¬ 
vals, tlie coulters being set to go,as near the rows t>f plants as 
possible without injuring them. 

^ Soon after, the hand-hoers, with the hoe (Fig. 79.) follow, 
and hoe up an^r weeds that are amongst tlpe rows of plants, or 
that may hav*?*escaped the action of the horse-hoe in the if|- 
tervals. 

Then, before the plants come into flower, the hand-horrs are 
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again to pass along the rows, and hoe up idl weeds as before. 
This completes the culture of the pea, which will now' grow 
with great rapidity, and soon cover the intervals. SoQi^times 
this growth is so considerable, that only one hhcing can be 
given ; but in every case one horse-hoeing in tlie d&rly stage of 
the plant, and one hand-hoeing, must be given. 

WTien the intervals, however, are very narrow, as 8 or 9 
inches, the common horse-hoe cannot be applied, and the liaiid- 
hoe alone is used. In some cases, indeed, pjurticular kinds of 
horse-hoes with flat triangular shares lU^J employed. 

Early hoeing*in the case of this plant should never be ne¬ 
glected. The effect is not only to repress the growth of weeds 
until the plant shall have acquired sufBciont strength, but, as 
in all cases of tilling the ground about the stems, to give in¬ 
creased vigour to the growth of the ])lauts. From the man¬ 
ner of growth of the pea, and from its .stems quickly stretch¬ 
ing over the intervals of the rows, tlie process of hoeing should 
be begun early, and assiduously prosecuted. After tlie first 
crops of weeds are destroyed, the plants themselves will grow 
and stifle all that may spring up diming the subsequent pe¬ 
riod of their growth': 

This is the sy.stem under which the pea may be beneficially 
cultivated. The land will thus be cleaned in an efficient man¬ 
ner, and prejiared for any crops of grain that fu'c to follow. 

With the early-.sown varieties of pease, it is common to sow 
a proportion of beans. This is a good practice, the tall and 
erect stems of the bean affording a support to the other, in 
the same manner as branches do in a garden. The proportion 
of beaus may be equal to one-foimth part. 

When manure is aj»plied to the pea-crop, it should be laid 
on the ground and covered by the plough before winter rather 
than in spring, fresh manure tending to cause this plant to 
run too much to straw. Lime is extremely beneficial in the 
case of this crop. ^ 

The ordinary method of harvest management for tlie pea 
diflers from that of the other kinds of grain mentioned. In 
some parts there is employed a tool called a pease-make, which 
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is merely the half of an old scythe fixed in a handle. With 
this the pease are cut and rolled up into what are called wads 
or wispg, in which they are left to dry. In other cases, old 
blunt hooks itlre employed, by pulling which towards the reaper 
the plant is tom and broken at the surface rather tlian cut. 
The binders move in advance of the reapers, twisting the ropes 
for binding, and laying them domi. The reapers, as they ad¬ 
vance, throw the ropes behind them, and lay upon them the 
reaped pease in moderate bunches, their Leads all I'u one direc¬ 
tion. In this state they lie tor a few days to wither, and are 
then tied in sheaves, hnt they^re not set up iit shocks. They 
are left upon the ground to dry until they are ready to be car¬ 
ried houic and stacked, and in the mean time they svre to be 
turned onee a-day, whieb is easily duiio by boys or girls pass¬ 
ing along the rows with hooks iu their hands, and hooking over 
the bunches. 

The produce of the pea is voi 7 unc^ertain. Perhaps none of 
«»ur cultivated crops presents such frequent failures. This ai'ises 
partly from the diseases to which the plant is subject, and 
partly fmra the effects of late ripening and unfavourable wea¬ 
ther. Thirty basbels per acre are held it) be a good crop in 
most districts of this country. Perhaps tlie average of the 
kingdom should not be stated as exceeding 20 bushels per acre. 

Pease are much employed in this country as the food of 
hoi'ses, and for tliis purpose tliey sire generally mixed with oats. 
They fonn a very nutritious food, and should bo given when 
dry, and in all cases bruised. They are also employed for the 
feeding of bogs in tlie slUme manner as beans are, and they 
form SI nutritive sind fattening food. In this respect they are 
held to be supeiior to beans, which feeders imagine give a hard¬ 
ness to the pork. The meal, too^ as well sis that cf beans, is 
made into a thick gruel/ which, given with milk, forms an ex¬ 
ceeding gooil food tor calves, after the^' have been fed for some 
time on milC. 

But«the pel is also useil extensively for human food. In 
some cases it is ground into meal, and mside into bread; which, 
however, though nutritions, is coarse and unpalatable. But 

I 
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ibe meal of the pea maj^e m. * a coDsiderable extent with 
the flour (rf wheat, without sens. - ’mpairing the qualities of 
the latter. It is made also into hi ' ith the flour and meal 
of barley. 

But the most common application of the produce of the pea 
is for soups, puddings, and other articles of domestic econ'omy. 
In this way there is a great consumption of the pea in Eng¬ 
land, partly the produce of the country and partly derived from 
the Continent And a distinction is made between the dift'e- 
rent kinds of pease, derived from the difficulty or facility of 
boiling them, ^hose that moulder down are technically term¬ 
ed boilers, and this property seems to arise less from the par¬ 
ticular variety, than from the nature of the soil in which they 
are produced. Calcareous matter, so favourable to the growth 
of the phmt, tends, it is said, to give the quality of hswdne.ss 
to the seed. To fit the pea for its gulinary preparations, tlie 
seeds are subjected to a i^ecies of grinding, by which the ex¬ 
ternal covering is rubbed off. 

The straw of this plant is greatly esteemed for fodder. It 
is not regarded as much inferior to hay, and it is given in place 
of hay to the workibg cattle of the farm. Sheep too arc fond 
of it,^and it may be given to them in the cases w'here hay would 
otherwise be given. 

The pea, like the bean, is subject to various diseases. It 
suffers like the bean from rust, and is ratlier more subject to 
injury from insects at the root. It is liable too, like the bean, 
to the ravages of aphides. At a late period of its growth, great 
injury is sometimes sustained by a siiiall beetle, Bmchus gra- 
naritie, which deposites its eggs in the pods, and the grubs of 
which*destroy the seeds. Otheb species of beetles, in different 
countries, *prove fatal to thc^pea; and in some countries to so 
great an extent has this taken place,* f»s to jrat a stop tp the 
cultivation of the plant. Assiduous tillage, and the avoiding 
of too frequent re^tition of the crop, are the best preserva- 
^ves against these evils. 
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S. The Lektii ^ionky>Bban, and Others. 

Besides the bean and the pea, there are various plants of the 
rich natural family to which they belong, which produce seeds 
applicable to the purposes of human food. 

in Spain, Italy, the south of Germany, and France, a greater 
consjimption takes place of certain leguminous ]^lants than is 
common in this country. These arc used for haricots, soups, 
and other culinary preparations. * 

The principal plants of this class in cultivation are— 

1. Etvuta Lens—Common Lentil. 

2. Ervum Errilia—Bjistanl Lentil. 

3. Ervum monanthos—Onc-flowered Lentil. 

4. Latliyrus sutivus—Cultivated Latliyrus. 

5. Ciccr arictiinim—Chick-pea. 

C. Phaseoliis vulgaris—Common Kidney-beaji. 

7. Lupinus albus—White Lupine. 

The Common Lentil, Ervum Letts, is familiar to us as a plant 
of the garden. There are several A'arieties of it, distinguished 
by the colour of their seeds, tlie greater or smaller growtli of 
their stems, and the carliness of their period of ripening. ,, The 
principal distinction is founded upon the colour of their seeds, 
in which respect they are divided into the brown and the yel¬ 
low. 

The species Ervum Ervilia is a native of the south of 
Europe. It is distinguished fx’om the last in its botanical cha¬ 
racters, but not in its us^. 

Lentils have been cultivated from the earliest times. They 
are greatly used over all the countries of tho east, and, as has 
been said, in various parts of Europe. They were at one time 
mora cultivated in Eiurope than now, but have generally given 
place to the.beon and the pea, the C9mparativcly small quan¬ 
tity of them Avbich we consume being either raised in gardens, 
or imported frobn other countries. 

Lentils require a somewhat light soil and warmth. They 
are greatly less productive of straw than tho pea and the bean, 
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and the produce of their grain is also comparatively small. 
Unless, then, there existed a sufficient demand and enhanced 
price for their seeds, there could be no benefit in intPodncing 
them into the field-culkre of this country. They can always 
be obtained in the quantity required Irom countries better 
suited to produce them, and where the cost of labour is le.ss. 

Ervum motianthos. One-flowered Lentil, grows with more 
luxumnce tlian the last, and in its habits resembles the tare. 

Lalhyrus satirus, Cultivated T.athyrus, is also sometimes 
termed lentil. The seeds of this plant, when consumed in 
great qmintitieSl possess the remarkable property of producing 
a paralysis or rigidity of the limbs, in the ease of horses, hogs, 
and other animals fed l.'U’gely upon them. They are, however, 
used extensively as food in Spain, the south of France, and 
other parts of Europe; and are much esteemed for fattening 
various animals. The ])lant is of ea.sv growth, and could be 
readily cultivated ; but if doe.s not appear to possc*ss jiropor- 
tie.s to entitle it to supersede the coiniuun leguminous plants 
of our fif’ds. 

The Chick-pea, Vicer ariPtiman, grows naturally in the sotith 
of Europe. It is a Tbeautiful plant with a very branched stem, 
and distinguished by its turgid legumes, and the peculiar form 
of its seeds. It is too delicate a plant for field culture, and de¬ 
generates when raised in the colder parts of Euroi)e. It is one 
of the various leguminosae cultivated in India under the name 
of gram. 

The Kidney-bean is another plant cultivated for its seeds. 
Though said to be a native of India, it has been long familiar 
in the ^gardens of this country. In the southern countries of 
Europe, in Switzerland, Germany, and France, it is cultivated 
in the fields. It furnishes a nutritive and delicate food used 
in soups and haricots. Various species of it grow abundantly 
in America, and there fqrm an ^rticle of cultivation and food. 

Some species an«t varieties have tendrils anil climb; others 
are without tendrils. The most commonly cultivated Species 
in Europe is the common kidney-bean, Phaseolus vidgaris, of 
which there are several minor varieties. 



THE PEA. 


287 


It has been sometimes observed, that the legumes of this 
class are more used in Catholic than in Protestant countries. 
This doubtless, in part, result from the abstinence from ani¬ 
mal focal on &crtjun (Iftys, when the idore nourishing kinds of 
vegetables are resorted to. And there is no class of seeds wWeb 
forms so good a substitute for animal food as the legumes. As 
a substitute for farinaceous food, indeed, there is the potato, 
which surpasses them all; but still it were to be wished that 
the cottagers of this eountry were taught to vary their repasts 
with those simple and delicate preparations which arc familiar 
to the labourers of some otber countries. The different spe¬ 
cies of the kidney-beau, indeed, swe not with us suited lo tield 
culture. Hut they may he raised in the garden, or chiefly ob¬ 
tained from other countries, while our fields are devoted to the 
production of plants congenial to the climate, and fitted to the 
general purposes wf the farm. 

The Lupine is another plant whose seeds are used for food, 
hut they are coarse and bitter. The white lupine, Lupinus al- 
tm/!, is the sp*" cies most frequently cultivated for this purpose. 
The lupines are known to its in this country as garden-flowers. 
Ill Italy, and other parts of the .south of Lurope, they are cul¬ 
tivated in the fields ; and a practice derived from the B/iman 
husbandm.'in is still pursued, that of ploaghing them down, 
when in flower, for manuring tlie gi’ound. 

Others of the l.eguminosae might be enumerated, as form¬ 
ing, or caleiihated to form, the subjects of cultivation for their 
seeds; but the bean and the pea, from their productiveness, 
and the largo growth of their stems, are calculated, beyond all 
the others, to retain their place in the field-culture of nq^em 
Europe. 
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'• This plant iji culth’ated for the farina of its seeds. It be¬ 
longs to a family, the Polygmieoe op Dock tribe, which is known 
to farmers as affording a class of common weeds. 

Of the genus Polygonum there are two species cultivated m 
Europe for their seeds,— 

1. Polygonum*Fagopyruni—Common Buckwheat. 

2. Polygonum tataricuiu—Tartarwn Buckwheat. 

_^The first is the species commonly cultivated. The latter is 
of larger growth, and is said to be more hanly, but it is loss 
productive of seeds than the cumm<>i) buckwheat. A third 
species is cultivated in Cliina and Chinese Tartary, Polygonum 
emarginatum. Notch-seeded buckwheat, which resembles the 
common buckwheat in itg habit of growth. All these species 
are annual. 

, Common buckw'heat bears white flowers tinged wdth red. Its 
stem is full of knots, and rises to the height of 2 feet or more. 
The plant is of rapid growth, continues to flower long, and 
beara.at the same time flow'ers and ripened seeds. 

Buckwheat is cultivated extensively in some countries. In 
China and other countries of the East it is used as bread- 
cOm. It is produced for the same purpose in most countries 
of Europe, as w'ell as for the feeding of horses, hogs, and fowls. 
In Germany and Poland the seeds are used for broths, gruels, 
and other purposes. In Russia they‘form a great part of the 
food <jf the inhabitants. In Spain, It^y, and the south of 
France, they are also an object of extensive cultivation. The 
Italian fafmers cultivate this plant, as well as the species ta~ 
taricum, esteeming the latter in som6 cases as ripening more 
early. Buckwheat was,cultivated at a very reigpte period,in 
England, but it h^ now gone much into disgee. The buck¬ 
wheat is a plant very generally diffused, o’Aring in part, it 
xnay b&,h^'Bved, to the little labour required in cultivating 
it; ^^jthe wort period in which it completes its growth ; and 
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to tbe tooility with which it may be produced evdn on the 
poorest soils. 

Tbe soils suited to it are the lighter kinds. It should not 
be spwn'earlier them the beginning of May, or rather the middle 
pf May, ae the young j^ants arc apt to suffer f;p>m frost. But 
as it grows with great quickness, it may be sown at any time 
till Midsummer. , 

The land should be prepared for it precisely as for pease, 
and the seeds may be sown broadcast at the rate’of from 1 to 
bushel to the acre, ft requires no fuMhor attention after , 
being sown than guarding it agsiiust the depredations of biM^) 
to which it is very subject. It may he cut by the scytheij 
and its subsequent management is similar to that of the otlffer 
grains. 

Its produce may he reckoned from 25 to 30 bushels to Ihe 
acre, though this vaiios greatly under different states of soil 
and culture. It is a iiceuliarity of the plant that it does not 
ripen its seeds all at the same time, so that while a part of the 
plant is bearing Howers another is ripening seeds. It must 
be reaped, tlierefore, before a great part of its seeds can be 
matured. 

The seeds of the buckwheat may bo given advantageously 
to horses, to }>oultry, ami to hogs. The external part of them 
being nibbed off by a coarse grinding, they may be used for 
human food like rice: they may also be converted into flour: 
and, in short, there is no purpose for which the grain of the 
cereal grasses can be used, to which the farina of buckwheat 
may not be applied. But \hongh the flour is white and whole¬ 
some, it is comparatively defleient in gluten, and so docs not 
undergo the panary fermentatidh like wheat; for which reason 
it is generally made into a kind of cakes. Another of the 
purpo^s to vvhich the seeds of the plant may be applied is dis¬ 
tillation. 

'The stem of buckwheat when green scoma^to he noui'ishing, 
but whep dried *it is hard, and not readily eaten by any kind 
of animals. This, and the little comparative quantity of fod¬ 
der produced, are the principal objections to the extension of 


x 
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tlie culture of buckwheat in England; and yet, troni the laci- 
lity with which the plant may be grown, and this on soils low 
in tlie scale of fertility, its cultivation might in some cases be 
attended with ad%'antage. In the Netherlands Tt forms a re¬ 
gular part of the rotation, smd is sown on all soils where other 
grains cannot be prepared in time. 

One of the purposes to Avhicli it has been applied trom time 
immemorial, and for which, from the «piickness with which it 
grows, it seelns well adapted, is the phmghing of it down green 
iis a manure for. the land. Farmers who have made trial of 
this practice .speak favourably of its efleets: and cases may 
doubtless be conceived Avhere it may be beneficially adopted. 
Bht, generally, where a good system of agriculture is establisheil, 
and where a proper combination of the practice of tillage and 
feeding live-stock exists, a green crop, when raised, will bo 
more atlvantageously a])piied to the feeding of animals in the 
finst place, ami then tin* manure which the consumption of it 
\)roduces ajiplied to the ground. 


II. PLANT'S l-'On TUIilU BOOT S, TlMJEllS, AND 

LEAVES. 


1. T'liii TuRMr. 

Of the geiiiLs Urmxira, or (‘ablMige, the species chieHy inte¬ 
resting to the farmer, as the .subjects of cultivation, are— 

1. Brassicu Rapa—Common Turnip,. 

2. Brassica cuiupe,striii—Wild Navew. 

Brassica Njipus—Rape or Cole. 

4. Brassica prwcox—Early Cole. 

5. Bra.ssica oleracea—Cabbairc. 

These species may be cultivated nearly in the same manner. 
But they may procVice small fusiform roots, when they are cul¬ 
tivated for their leaves,—-or for their seeds, which yi*ld oils; 
or they may produce large esculent roots, when they are cul- 
tiva^d chiefly for their roots. * 
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The varieties producing esculent roots are the following:— 

1. Brassica Rapa—Common Turnip. 

2. firassifa carapcstvls Napo-brassica—Swedish Turnip. 

3. Brassica Napiis usculcnta—Turnip-rooted Cole. 

4. Brassica olcracca caulo-mpa—Turnip-stemmed Cabbage, 09 

Kobl-rabi. 

Tho.se which are cultivated in tlie fichls of this country un¬ 
der the common term turnips, are— 

I. The Cemunon Turnip. 

J. An Intfrmediato class, which arc prcjbably hybridal varieties 

between Bras.'iica liapa .and other specie.'.'. 

The Swedish Turnip. 

The (toinnion turnip has numerous .sorts, distingui^ed by 
their size, form, time of ripening, and other properties. This 
plant has, like the others of the genus, two periods in its 
grf)wth. In the first, tlie letivcs rise directly from the root, 
and sire largo, rough, and jagged, ^n the second period, or 
that of its flowering, which is generally in the second season 
of its growth, it sends forth a stem, 4, 5, or 6 feet in height, 
with smooth pointed leaves, entirely differ^t from its first or 
root leaves. 

The minor varieties produced by the eftects of climate,*soil, 
and cultivation, are very numerous, and have ever}' where local 
terns attached to them. For the purposes of the agriculturist 
they may he divided into three classes, distinguished by their 
form :—1. the round or globular ; 2. the depressed ; and, 3. 
tlie fusiform. These nia;^'hc considered as types, to which the 
different cidtivated kinds more or loss approach. Fig. 154 

Fij;. IW. 1- iy, fti-K Kijf. ^ 
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represents tlie round or globuhir kind, eonimonly teruied the 
globe-turnip ; Fig. 155, the depressed, fi-eiiuently termed the 
Norfolk'turnip ; and Fig. 156, the fusiform, frequency called 
the tankard-turnip. 

They are further distinguished by the coloiu’ of the portion 
of the root which grows above ground. This may be white, 
green, or red; and the distinction is of some practical import¬ 
ance, because those of the wliite eohmr are regarded as the 
most palatable to animats, while the others are the more hardy 
but the less esteemed as food. These colours pass by imper¬ 
ceptible gradations the one into the other, but, generall}', they 
are readily enough distinguished for the purposes of the fai*- 
mer. ■' 

The turnips i-f the next class are distinguished from these 
by the root being yellow int('rually, and externally also under 
the surface of the gi’ound. They have the leaves of the com¬ 
mon tumip, and the habit and character of the l/ru-xnica cam- 
pestris and Jirassica Napua, and may be supposed to be hy¬ 
bridal varieties, formed between the common turnip and these 
species. The turnips of this class are hardy and nutritious, 
and resist well the winter frosts. They an* distinguished from 
one .another by the colour of tlie root above ground, which is 
sometimes dark ])urple, and sometimes green. 

The hist species is the Swedish turnip, as it is usually 
called. The substance of these lurnijts is hai'd imd nutri¬ 
tious. Tjiey resi.^t well the severities of the weather ; and, re¬ 
taining theii* juices and nutritive properties till a late period in 
spring, they are highly v.alued as a‘ resource for livestock at 
that j^eason. The'leaves of the Swedish turnip are less acrid 
than those of the common turnip, and may be used for human 
food in p'lace of cabbage. 

The Swedish tuniip is cultivated In the same manncr.as the 
common and yellow tufnips, byt it is generally^sown several 
weeks earlier, on/dcceuiit of the comparative slowness of its 
growth. It is more d^cult to be raised than'tihe common tur¬ 
nip, requires a lai-ger quantity of manure, and should be .sown 
on a good soil. It has a property which the common turnip 
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lia£ not, that of ))earing to he transplanted when young, so that 
when blanks appear in a field tlie spaces may be filled up by 
transpliluting. • 

In the eoimuon management of the farm, the Swedish tur¬ 
nips are first sown, the next in order are the yellow, and then 
the common. 

The soils suited to the turnip are tho.se of tlie lighter kind. 
The proper place in the rotation is immediately.succeecling a 
corn-crop, and preceding another corn-ci’op. , 

The land intended for the turnip, as for all,other green or 
fallow crop.s, is to be ploughed by a deep fuiTow in autumn, 
after the preceding crop of com has been removed. Iljie land 
is to be ploughed lengthwise, in the direction of the former 
ridge.s, by being cast or cloven, with open or clo.se furrows, as 
the nature of the land may retiuire : and care must be taken 
that no water shall stagnate upon the sui-face. 

In the following spring, when the* crops of com are sown, 
and the potato(‘s planted, and when the ground is sufficiently 
dry, th(i tillage of the turnip-land is resumed. The chief pe¬ 
riod of the prepai’ation of it is in the moiiith of May and be¬ 
ginning of .lune. 

The first ploughing is to be given across, and the ground is 
to be rei>eatedly harrowed by dcmble turns of the harrow in 
various directions. This is for the i>urj)Ose of pulverizing the 
gromid, and of dragging to the surface and disengaging the 
roots‘of weeds below the ground. To as.sist in tliis 'operation, 
the roller is also to be«emplo\ed when necessary; and the 
grubber is a useful subsidiary to the harrow and the plough. 
The roots of the plants* disengwged are then to bo gathered 
with care, and canned to a heap, to be mixed with (luicklime 
and other substances, to £umi a compost. At the same time, 
loose stones and other obstacles to tilkgc may be removed. 

The land i* immediately aftferwiu’ds\«> be ploughed in a <li- 
rection traversing; the hist })luughing; qpd me same process of 
harrowing, rolling, and collecting the disengaged weeds, is to 
be repeated*' The land is once more ploughed, and again the 
.same operations are resorted to ; after which the land is gene- 
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rally in a fit condition to be formed into drills. Should this 
not be so, the operation of ploughing, haiTowing, and gather¬ 
ing of weeds, is to be repeated, and this until the ground is 
cleared of injurious roots, and reduced to a friable state. 

After this preparation, the land is to be formed into drills. 
This is to be done by single-bout ridgelets, precfisely in the 
manner described for the bean. The width of these drills, and 
consequently the distance from centre ^o centre, may be from 
27 to 30 inches, which is necessary toallow the intervals to be 
tilled by the horse-hoc, and to admit of a sufficient circulation 
of air between the rows. A transverse section of the drills 
will appear thus— 

F»)f. 157. 



The manure chiefly a^qilied to this croji, in the ordinary 
course of management, is farm-yard dung. I'hi.s requires to 
be well prepared. It is conveniently carried out, as was foi-- 
incrly explained, to the field, and laid in one or more large 
heaps. It is necessary to turn it over once, or oftcner, in or¬ 
der that it may undergo the necessary degree of fermentation. 

When the drills are thus formed, the dung is to be carried 
forward to them in single horse-carts. The driver dii-ectstlie 
horse along the interval of a drill, consequently each wheel »)f 
the cart will be in the interval atljoining. As the cart niov<-.i 
along, the workman pulls out the dung into little heajis, by 
means of the dung-drag (Fig. 82), and thus the dung is laid 
in hepps in the hollow of ciach^third clfill, at the distance from 
one another of 8 or 10 feet. For the economy of labom* in this 
process, one or more persons are at the dung-heaps to fill, one 
person drives the loaded carts to the drills and brings back the 
empty ones, and one purson at the drill drags ou,t the dung iu 
the manner described. .. ^ 

Following tlie carts are persons, generally femidifs dr young 
lads, with light‘three-pronged forks (Fig. 73), tg spread out 
the dung from-the little heaps reguhirly along the hollow of 
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eacli drill. Four persons should be employed for every three 
drills, the dutj' of one of them beiiiy to go before and distri' 
bute tlio dung lying in the centre di'ilj between it and each o: 
the adjoining ones ; while the three others, taking each a drill, 
sju-esid the dung regularly along the hollows. 

A cross secti(*n of the drills with the dung deposited in the 
intervals will appear thus— 

Fig. J.W. 



The dung being sju'cad iii this manner is immediately co¬ 
vered by the eommun ploiigli, which, passing dow'ii tliS"miiSdle 
of each drill, splits it into two, .so that a new drill is fonned, 
whose top is iinniediately above tin* former hollow of the old 
tlrill. thus— 



The opi-ration of splitting the drills is perfornu'd by the 
common plough as follows :— 

A double mould-boirnd j)lough, by passing along the centre 
of each drill, would simply jieriVirin this operation. It is, how¬ 
ever, more froqui-nlly done by means of the common plough in 
the following mainu*r.^ In big. IGO. let ABf DEF repre¬ 
sent the apices of the old drills: let the plough be supjjoscd 
driven in the direction from Uto I, that is just along thi^centre 
of the di’ill. until it arrives at the headland at 1 ; let it then 
turn to the right, and^entering at K, the centre of the next 
tlrill, pass along the centre t>f the drill in the direction KG. 
This will f(M‘m the first drill.*of which the apex is L. L^t the 
[tlough then i;«rn to the right, and )>rocXed by the centre of 
the next drill MN. Let it then turn to the right, and proceed 
from 1 to,IL In this manner the drill of which the apex is 
O. will have been foHlfed, and tliis, it will be observed, by two 
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bouts of the })luuf!;h, first from M to N. and then fi'om I to I I. 
It is thus a doublo-htmt drill. Let the iilou<;li. iu like matincr, 
tuni from H to P, and proceed aloiiif the ei-ntre of the next 
drill in the direction PQ. Lot it then return by M\. and so 
form the drill of which tfio apex is R. Rv proeeedinfj; in this 
manner throughout the field, each of the new di’ills covering 
the dung will be formed, appearing in transverse section jus 
before represented. 

The dung is now completely covered, and a new drill for 
the reception of the seeds at once formetl. The double mould¬ 
board plough would perftjrm this operation by one turn, but 
the common plough does it more completely by twjt turn.s. 

Instead of depositing the dung in the manner de.scribed, it 
is sometimes laid upon the stubble after harvest, and is then 
covered by the first ploughing given. 1'his, however, infers 
that a supply of manure remains upon the farm from the jjre- 
vious Winter, or tluit it has be .n obtained elsewhere. The 
most economical employment, however, of manure made upon 
the farm, is in the spring immediately succeeding the w'inter 
in which it has been produced. 

As* liberal an expendifuro of faanure as can be afforded is 
always to be made m the case of the turnip-erdp, the goodness 
of which will much depend upon the fertility which is commu¬ 
nicated to the soil. But, in the comm^raanageme'.t of farms 
remote from the means of procuring^xtemal supplies, and 
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where turnips arc cultivated on the great scale, it is necessary 
to economise this valuable substance ; and 10 or 12 tons per 
acre arb uoiij^idered to be the ordinary manuring on a regular 
tumij>-farm. 

Sometimes lime is applied to the turnip-crop together witli 
dung. This may be done by laying the lime upon the stubble 
after hm'vest, or by spreading it upon the ground and harrow¬ 
ing it vrell previously to the forming of the drills. 

Street-dung Ls a good manure for turnips. Sea-weed, too, is 
used; and ashes generally i)roduce a good effect, by causing the 
seeds to vegetate quickly ; though their fertilizing effects are 
not usually of a permanent nature, and they are not so njjieh 
esteemed as farm-yard dung. 

Bruised bones have been employed with the best effects for 
the manuring of turnips, and are regarded as an important 
subsidiary to the other manures u]>on a turnip-farm. They 
may be a]>plied in two ways, either 1^' being spread hi the hol¬ 
low of the drills, and covereil in the same manner as dimg, or 
by being sown at the same time with the seeds, by means of an 
apparatus attached to the sowing-maehiije. Rape-dust may 
also be applied to the turnii)-crop. It is usually deposited in 
the gi-ound at the same time as the seeds, and by meansf of an 
apparatus similar to that employed in sowing bruised bones. 
When the manures are sown, the drills are not reversed as in 
tlie case of the application of dung, but made at once in their 
most perfect form by a double bout of the plough.* 

The apparatus emplqjed for depositing tlie manure is vari- 
oasly constructed. It may consist of a large box placed upon 
the fnimc-work of the sowing-*niachinc. Moving in thw lower 
part of this box is a .spindle, w’ith teeth or pinioys upon it. 
These teeth, woi'king aijiongst the bruised manure, cause it to 
fall through apertures at the bottom of the l^x, as in the case 
of the broadcast sowing-maelrinc. The bruised manure falling 
into funnels, w-^onveyed to the ground j^t before the tubes 
which convey the seeds of the turnips to the ground, and in 
this uiann^ both are sown at the same time. 

But reverting to thi^ase of manuring with dung, which is 
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the most frequent in practice: tlie dung, it liius been said, 
haAung been spread, is covered, and now drills are formed, wliieb 
are now ready for the Reception of the seeds. , * 

The seeds are sown by the turnip-drill (Fig 35), which is 
drawn by one horee, tl»e horse walking in the hollow of the 
drills, and the workman who guides it holding the handles of 
the machine. By this operation, the drills ai*c compressed by 
the roller in,front of the coulters formerly represented. A 
transvei’sc section of the drills will now appear thus : 



The seveisl operations of forming the drills, of spreading 
the dung, of covering it by the plough, and of sowiug thc seeds, 
are to be carried on in close succession. The dung is to be 
immediately covered, so that none of it may be lost by evapo¬ 
ration ; and to promote the early vegetation of the seeds, they 
arc to be sown while the earth is newly turned up and moist. 

The seeds of txiniips may be sown uj>on a flat surface in 
rows, as w'ell as upon the raised drills here described. But in 
the jrarls of this country where the tumij) culture is the most 
extensively and perfectly executed, the .system of drills is pre¬ 
ferred for the following reasons;— 

Isf, The manure can be more readily covered, and by being 
applied close to the roots of the plants, a smaller quantity will 
suffice to produce a given effect. 

2</, The land can be kept more dry, and crops accordingly 
raisedmxpon land .so wet as otherwise to be incapable of yield¬ 
ing returns of any X’alue. 

But whether the method of sowing in rows upon a flat or 
drilled surface be adopted, either is far superior to the practice 
of sowing broadcast. • v < ^ 

By sowing in rWs, the plants can be mw,e cheaply and 
quickly hand-hoed, the process being so simple as to be taught 
to young persons in a few hours ; whereas, when the plants 
are not regularly disposed in roxvs, ^nsidcrable experience 


THE TURNIP, 


299 


and time are required; and what is of greater importance still, 
the liuid under the one system can be more thoroughly hoed 
and cleaned^ during the growth of the plants than under the 
other. 

The quantity of seeds sown may be 2 Ih. to the acre. It is 
not proper to make the quantity excessive, but a sufficient num¬ 
ber of seeds must be sown to provide against tlie loss of jdants 
from tlie attacks of insects, and from other contingencies. 

In tlie climate of tlie nortli of lingland and Scotland, the 
period of sowing is generally from the first to the end of .Tune, 
though it is .sometimes continued till the middle of .lidy. The 
turnips sown after the latter of these periods seld<.im attain to 
a proper size, and when sown earlier than the first of June they 
are apt to shoot forth their flowei’ing stem before winter, by 
which the iiutritii e juices of the root are exhausted. The best 
period of sowing, under the condition of climate .siqipohod, is 
from the beginning to the middle«f June: but in different 
countries the period of .sowing must be suited to the warmth 
of the climate and quickness of vegetation. 

W hen the plants have assumed n hat Js termed tlie rough 
leaf, and an* about two inches in height, the process of hoeing 
is to eomnieueo. This first hoidng may he performed bv the 
small plough Fig. StJ) drawn by one horse, going and return¬ 
ing along the interval of each .drill, and cutting off a shallow 
slice of earth as near to the turniiis as pos.sible. Or the same 
opi'i'ation may be more eonveuieutly performed by the hoes 
with coulters (Fig. 37, j30, or 40), passing along each interval 
once. A section of the gi’ound appears thus: 


I(i2. m 



• After thvii operation the plants m** hoed to the proper dis¬ 
tance from op* another by the hand-hocr^, with tlie hoe (Fig, 
79). Each takes a drill, and, standing facing the rows, by an 
alternate |>usbing and drawing of the hoe from and towards him, 
thins the turnips, leaAhg them standing singly at the distance 


300 W.ANTS CrLTlVATRD FOR THKIR ROOTS, &r. 


from one another of from 9 to 10 inches. By this operation the 
rows of the turnips arc clemied of all weeds, tlic superfluous 
plants of timnips cut up and j>ushed into the intprvalS where 
they die, and the plants to be preserved left standing at the 
distance required from one another. A transverse section ot 
the drills will then apjrnar thus : 


Vis. m 



Soon after the operation in (]uestion, weeds will again spring 
up in TII& intervals of the rows and amongst the plants. In 
the course, therefore, of 12 days or more, the horse-Jioe again 
passes along the intervals of the drills, cutting up all the weeds 
that may have sprung up; and afterwards the liand-hoer.s, 
with the same instrument, ns before, hoe round the plants, and 
carefully single any that may have been jiassed over in the 
first hoeing. 

Sometimes the horse-hoe jjasses again along the intervals, 
but more frequently the hand-hoeing concludes the jn’oeess, the 
weeds being now kept down by the rajiid growth of the plants, 
and the overshadowing of the inter^ als by the leavi's. 

Very frequently, however, after an interval of 8 or 10 days 
from the hist hand or horse-hoeing, tlie earth is laid up to the 
stems of the plants by the double mould-board plough pas.>sing 
along the intervals of the rows, and ridging u]i the earth thus : 


l'ii( na. 



The design in this operation it, that any weeds remaining 
in the intervals after* the former hoeings, may bedcstroyed, and 
that the turnips may be kept more dry during wet weather in 
the months of winter. 

This concludes the culture of the tuiflilp, which now grows 
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rapidly without further care; and by the beginning of Sep¬ 
tember, the loaves of a good crop will have covered the entire 
surface of the field. 

Towards tlie end of October or beginning of November, when 
the pastures liavc decayed, the turnips are to be used fpr food. 

The manner of consuming them is various, and dependent 
upon the kind of stuck to be fed :— 

1. They may be pulled up and carried to a separate field, 

and spi'cad upon the ground, to be consumed by the feeding 
animals. * 

2. Where sheep arc to be fed, the animals* may be penned 
upon the ground, and thus allowed to consume the turnips 
where they have gi’OUTi. 

3. The turnips may be pulled up and cairied to the oxen 
or other animals in their feeding stalls or yai'ds, in the manner 
to be afterwards explaiimd. 

4. The turnips may be taken up and .stored in a conve¬ 
nient i)lace fur use. In this case tl^ey are to be pulled fi’om 
the ground about the beginning of November, or previous to 
the frosts of winter. In the act of pullinjiy, a slight twisting 
motion is given to disengage the earth, and then the tap-root, 
and the tops (jr leaves, are cut olF, each by stroke of a* hook 
or knife, eai*e being taken not to wound or injure the root. 
The roots tlius dive.sted of their leaves luid tap-roots, are to be 
carried to some convenient situation, idacod on a dry base of 
() feet or more in breadth, and piled up as high iw they will 
conveniently stand. The heap is then to be thatched with 
straw, and secured with straw-ropes, thus forming an oblong 
heaj) of the size retiuired. ^ 

'rurnips may be preserved by storing for some months, but 
they lose a portion of their nutritive juices, and become less 
palatable to cattle. Tliey are, therefore, best consumed soon 
after they ave taken from thft ground* The reasems that may 
exist for stoi’ii|(>are : Ijf/, The necessity in^jountries where the 
wintei’s are long and severe, and the snows deep, of having a 
surplus store in readiness ; 2rf, The expediency of clearing land 
for the purpose of sowing any particulai' crop, previous to the 
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time at which it may be convenient to consume the turnips; 
and, Sd, The advantage of removing them from certain wet 
and clayey hinds, before the season arrives when they could 
not be removed without injury to the surface. 

Turqips suffer greatly from sudden alternations of frost and 
thaw, in spring, particularly, wlien the heat i.s considerable, and 
when they have no covering of snow to defend them. There 
is no remedy for this evil bnt to eonsume the turnips if pos¬ 
sible before putrefaction has begun. The storing process is a 
considerable preventive of the decay of turnips in S[»ring. A 
practice, too, is sometimes resorted to, of covering the tumijis 
in the rows ivhere they giwv before winter. This is done by 
the plough passing along the intervals, and raising the earth 
over the turnips, which is found to be a tolerably good defence 
against the effects of e.xtreme fro.sts. ' 

In frosts, the turnips arc often so hard and frozen to the^ 
ground as not to be raised'without great labour. In this case 
they must be taken up by.hoes, it being impracticable to pull 
them by the hand. Often the turnips .are cut into pieces be¬ 
fore being given to the larger cattle and sheep. This is ef¬ 
fected by the maehiiu* (Fig. 47) foi'merly described. But 
these‘and other details with respect to the consumption of the 
turnip, will be explained when tn-atiug of the rearing and 
feeding of live-stock. 

Sometimes the turnip is cultivated for its seeds for sowing; 
and by careful selection, Yarietie.s of the* plant may be multi¬ 
plied and improved. A manner of pTocuring a good variety 
of turnip, is to pick out from the field in autumn or the follow¬ 
ing spning the largest and best fprmcd turnips, with the small¬ 
est tops and tap-roots, and to plant them in some separate 
place in rows. The plants will flowpr in spring, and when 
their pods are formed, they arc to be guai’ded from thd de¬ 
predations of birds, and the steniu are to be cut doa^n and well 
dried, and then eitluer stored in stacks, to bet thrashed out 
when wanted, or thrashed at once, and the seeds preserved in 
the gi'anary. 
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The diseases and accidents to which this valuable plant is 
subject are considerable. 

The chief danger to it is in the early stage of its growth, 
when either *the seed may not vegetate from a deficiency of 
moisture, or when the plant may be destroyed by the attacks 
of animals. Should the turnips fail from either of these causes, 
the sowing is to be repeated by simply driving the sowing- 
machine along the drills, or by again ridging up the compressed 
drills, and then sowing tliem. 

The insect tlie most destructive to the turnip during the 
first stage of its growth, is familiarly knov^ tcf farmers by the 
name of the turnip-fly. It is a species of beetle, the UalHca 
nemorum of entomologists. This creature attacks th^-^piant 
as soon as the cotyledon leaves are upon it; when the plants 
have put' pn the second or rough leaves, they are regarded as 
safe from injury from the beeth*, and hence a security against 
its lin ages is a ra]»id and vigorous v^getsxtion of the plant. 

There are other creatures that attack the plant at this stage, 
jind when it has escaj>ed these early enemies, it is sometimes 
attacked by the lai'Vfc of a species of saw-fly. Those, however, 
are more partial imcmies to the turnip plSnt than the beetle, 
though occasionally they are very destructive. . 

The turnij* is liable to a kind of blight. Another of the 
diseases to \\ Inch it is subject is a species of canker. The 
disease attacks the root, but its presence is first discovered by 
the leaves becoming flaccid and drooping. The roots, in place 
of enlarging into tlieir usual fonn, shoot away into excrescences, 
'fhey beetnne acrid, anif even at an early stage of the disease 
animals reject them. Towards autumn they become uk^rated, 
and at length decay. A species of maggot is found in them, 
but whether this be a consequence of the disease or^i cause of 
it, has not been satisfactorily determined. This destructive 
disease has been long known in England, and frequently re¬ 
ceives the namq of “ fingers and toes.” St sometimes atfects 
particular distrnJts, and generally continues its ravages for many 
years in succession. The only sui’o remedy for the disease is 
to cease cuftivating the turnip when it appears, and s-ibstitu- 
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ting for a iame some other species If crop. When turnips fol¬ 
low in a'regular rotation, as at intervals of four or five years, 
by omitting them once and^ substituting a crop of potatoes, 
the disease will afterwards be greatly mitigated, and sometimes 
removed. 

The extended culture of the turnip has enabled us to carry 
the practice of breeding and feeding our domestic animals to 
a state of perfection, in which no other country has yet been 
able to rival (ireat Hritain. The cultivation of the plant in 
rows, instead of the former method of broadcast, may well be 
regarded as an imprlh ement of the highest importance. It has 
enabled the farmer to secure abundant returns, which the for- 
mei nithods of cultivation did not admit of, and so to increase 
the number of useful animals that may be maintained upon 
the fann, and to subject the lightei’ soils to a species of culture 
more beneficial than any other tliat had been before devised 
for them. 


2. Rapk. 


The plants usually cultivated under the name »if Hape. ai'c 
the fusiform varieties of the following .sjtecies of Brassica:— 

1. Brassica N.ipus—Cole or Rape. 

2. Brassica eainpestris—Colza. 

3. Bras.sica Rapa—Kn.-iforin Common I'linii]!. 

4. Bra.s.sica pnccox—Karly Cole. •' 

Brassica Bapus, (.i»le or Rape, is a native jdaiit. All its 
leaves ai-e smooth. Wlien cultivated, it produces abundance 
of leaves and seeds. The leaves are used for food, and from 
the seeds oil is expressed. ‘ 

Brassica campeslris differs from the last in having its lowey 
leaves slightly roug^ . It has been thought to yield a larger 
quantity of oil than the last. 

The other hinds of rape, namely, the fusiform varieties of 
Brassica .Rajtui^tnd Brassica prvecox, are of more partial cul- 
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tivation, anti are not rec komd so productive of leaves and seeds 
as the other specie^, . . ‘ 

The rape is a hardy plants ay^^has,a wider range of soils 
than the turnip. It grows, 13te me turnip, on the lighter soils, 
but may be raised also pn the st^er, and even somewhat humid 
clays. It reqtfires less of culture and manure than the turnip, 
and consequently can bo produced under circumstancep in 
which the turnip cannot be profitably cultivated. 

The manner of cultivating the rape for its leaves is very si¬ 
milar to the manner qf cultivating the turnip f but it admits of 
variations suited to the soil, the period of sowing, and other 
circumstances. 

The land intended for rape should, as in the case of lue tur¬ 
nip, be ploughed before winter. In the following season it 
should be «ross-ploughed, harrowed, rolled, and cleaned of the 
roots of weeds. It then shoxildd)e ploughed a second time, 
harrowed, rolled, and cleaned; and % third ploughing and se¬ 
ries of harrowings being given, it will be fit for being sown. 

The land may be formed ^to drills, manured and sown 
precisely^as in the case of turnip, but wdth narrower inteiwals 
between the rows. AJVli.stance of 24 inches will suffice to ad¬ 
mit of the operation^^ the horse-hoc. • 

The rape-seeds.may also and conveniently be sown in row's 
upon a flat surface; smd wflike manner at inteiwals of 24 inches, 
lender this method, whcn'Jihe ground has been ploughed and 
harrowed, and«the root-weeds have been removed, the dung 
may be S 2 )rea(|{|;non the surface, in the case of summer-fal¬ 
low, and covered by the plough. After this the rape-seeds 
are to be sown In row^ and tlie la'^ being rolled, th^seeds 
will be covered. * 

Instead of dung,'^Rfui!!^ bonqp. may be employed. These 
should be w'ell ground; SM sowdi by a machine, itape-dust 
mjy be also ped, and this forjns a goqd manure to the plant. 

Whether the jnethod of sowing on raised drills, or in rows 
on a flat surface,* be adopted, the land is to be hoed after the 
plants have come above ground and fully assumed their 
second leaves. This may bo done by the hoeing-ploi^fh, with 
coulters; immediately following which go the hoers, who, with 
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hoes 6 inches broad, single out thf^plants to the distance troni 
one anotheir'of about 8 inches. Another liprse and hand hoe¬ 
ing are pven; and tliese complete the culture of the rape. 

Very often, however, the rape-seeds are sown broadcast; 
and if the land is well prepared, good crops can be raised in 
this manner. 

The rape admits of being sown later tlian the turnip, and 
therefore, when the land cannot be prepared in sufficient time 
for the turnip, it is yet ready for a crop of rape. 

The great adv antage which tlic culture of the rape presents, 
is the facility tvith which the plant may be produced, and on 
inferior soils, where the turni]> could not be beneficially culti- 
vatirdv The rape may often obviate the necessity of an entire 
summer-fallow upon such soils ; for it may be oaten upon t!ie 
ground with slieep in tlie month of September, and thus a crop 
of wheat be sown in the same year. Lender this system, very 
inferior clays have beci; made to produce excellent crojis of 
wheat. 

The rape is frequently sown as a kind of intermediate crop. 
Thus, after a crop of corn has been I’capeil, rajie may be sown 
upon the ploughed stubble, and will in the following spring 
yield a tolerable supply of green food. 

After land has been prepared for summer-fallow, but when 
it is not intended to sow wheat in that setison, but to take oats 
or barley in the following spring, then rape may bo sown with 
advantage. In this case, the land being already well prejiared. 
the rape will grow with vigour, and be ready in spring to be 
constuned before the sjiring crop is sown. 

Rape, .too, may be frequently sown after early pease and 
potatoes, and produce an exceedingly good crop. 

It is far this kind of intermediate cropping that the rape is 
in a peculiar degree adapted. It ^Ilay be sown, it has been 
said, much later than the turnip, and.in cases where the tjir- 
nip could not be produced. 

Rape may be mowp for forage, and will spring again. It 
is best, however, consumed on the ground by sheep penned 
upon it. I 

Rape bears well'to be transplanted. It may thus be sown 
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in seed-beds, and then transplanted to the place where it is to 
grow. By being prepared in a seed-bed, it can be got ready 
to be planted on stubble-land in autumn, as soon as the crop 
is removed. This practice, however, is chiefly applicable when 
the rape is cultivated for its seeds, and will be adverted to 
when considering tlie rape as a plant producing oil. 


The Cabbage. 

The Cabbage, commonly so called, is Brassica oleracea. This 
species assumes a vast variety of form and character. The 
wild cabbage, from which the greater number of the cuifivated 
kinds are derived, is a little plant growing upon our sea- 
coasts. Yet to this plant wc certainly owe the greater part 
of the numerous varieties cultivated in our gardens and fields. 
We cannot, indeed, be assured of the origin of all the culti¬ 
vated kinds, for, besides the variations produced by climate and 
art, all tlie species of Brassica form hybrids with one another. 

The different kinds in cultivation may be arranged in dif- 
erent classes, according to their general aspect and more po¬ 
pular characters:— 

1. Those which bear their leaves.on stalks without their 

being formed into a head. Some of those hai’e crisped leaves, 
and are a class of hardy pot-herbs every where familiar in the 
culture of the garden. Others have smoothish leave§ with long 
branched stems. These comprehend the largest and most 
productive of all the cabbages,—the Jersey cole, tlie thousand- 
headed cabbage, and others. ^ 

2. Those whose leaves are formed into a large head. These 
comprehend the larger cabbages cultivated in the fidlds. The 
savoys of om’ gardens are allied to this class. 

i3. Those ^-hose roots becoipo napifvrm, as tlio Kohl-rabi. 

4. Those in wjiich tlie stem divides and forms a corymbose 
head, as in the cauliflower and broccoli. 

The cabbages of the first class, with crisiied leaves, fre- 
ijuontly terfned Greens, are very hardy. They are cultivated 
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pretty extensively in some parts of the North of Europe ; but 
in others they are chiefly regarded as pot-herbs, and confined 
to the garden. 

The branched kinds with smoothish leaves are the most 
productive, but at the same time they require a good soil and 
favourable climate. Their leaves are stript off as they are re¬ 
quired for use; and as these are constantly supplied by fresh 
leaves, the plants yield a succession of forage throughout a 
great part of the season, and they remain growing for several 
years. 

There are diircrcnt varieties of those larger cabbages, which 
arc more or less valued in the places where they arc cultiva- 
tedr ’ The thousand-headed cabbage, C/iou a mille tctes, is re¬ 
marked as possessing a greater number of shoots, the cow- 
cabbage, as growing more to one stem, and producing cream- 
coloured flowers: the Jersey cole, as being similar in its 
growth, and producing ypllow flowers. 

In Jersey and Guernsey, where the cultivation of those 
plants is well understood, they are sown in beds in autumn, 
and planted out in succession from November till Kebniary. 
About the month of April, the farmers begin with the first 
sown to strip off their under leaves for use. They give them 
to their cows, hogs, and other stock. They cut them in small 
pieces, and mix them with bran and other farinaceous sub¬ 
stances. During the summer they continue this procj'ss of 
stripping off the leaves, the plant in the mean time rising to 
the height of several feet. 

This plant requires a good soil and* plentiful manure, and is 
regarded as a great e.\hauster of the soil. It perhaps yields a 
larger proportion of nutrimenf within the same period than 
any othep forage-plant. It maybe presumed that it is not 
well fitted for general cultivation, and in this country wil,l only 
succeed in favoiu-able situations, as the south of England a^pd 
Ireland, and the beautiful little islands where it is now culti¬ 
vated. 

The kinds of the cabbage which are be.st suited to general 
cultivation in the fields are the largo-headed field t abhages, as 
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the I.arge Scottish or Yorkshire, the Drumhead, andtlie Ame¬ 
rican. These and other names, however, are frequently ap¬ 
plied where there is no real distinction.* They are all known by 
their large leaves, wliich, as the plant advances, collapse and 
form a dense head. 

The next class consists of those in which the root becomes 
napiform. There are vai-ietios, the principal of which isr the 
Kohl-rabi. This plant is cultivated in Germany and the north 
of Europe. It is valued as a resource for cattle in winter. 
While it produces a root like a turnip, it al^^the same time 
sends forth stems bearing leaves like a cabbage. It is not 
only hardy, but keeps better in store than any plant of,, the 
cabbage kind. It may be cultivated in the same manner as 
the Swedish and yellow tm'nips ; but the experiments that 
have beed made with it in this country lead to the inference, 
that it is not equal to those turnips for the purposes of feed¬ 
ing. • 

The cabbages of the last-mentioned class, as the cauliflower 
and the broccoli, are entirely limited to the garden. 

Of the different kinds, therefore, it appeiirs that the large 
field-cabbage, whatever name it may receive, is that which is 
best suited for common field-culture. 

The cabbage m,ay be cultivated like the turnip, being sown 
in drills, and tilled and hoed in the same manner. The pro- 
l>er method, however, of cultivating the cabbage is to sow the 
seeds of it in the firet place in beds, and then to phtnt it by the 
dibble or sjiade in the situations which it is to occupy. 

The lan<l is to be jjloughed with a deep furrow in autumn, 
precisely as for tlie turnip: it iip to be cross-ploughed in 81»ring, 
harroM'ed and rolled if necessary, cleanetl of root-weeds, and 
again ploughed; and tl^c same operation of haiTOwing and 
collecting weeds is to be repeated. If the land is now in a fit 
state to be foimed into drills, this is td be done if not, it is to 
be again jdongh^d, harrowed and cleaned, and finally formed 
into drills 30 inches from cenfre to centre, the dung being 
spread as i^ the case of the turnip culture, at the rate of not 
less tlian 20 tons to the acre. 
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In the mean time the youngplants are being prepared. For 
this purpose, the seeds must have been sown as early in spring 
as the weather allowed, on some land in good heart, well shel¬ 
tered, and carefully digged. This should have been done in 
the month of March; and about the middle ot May, or as soon 
afterwards as possible, the plants are to be set along the tops 
of the drills by the dibble, at the distance between each plant 
of feet. The land should be moist when this operation is 
performed. 

The cabbage ‘is usually intended for spring food. If de¬ 
signed in any case for eai’ly feeding, the seeds should be soum 
in the previous autumn, and well protected from the frost. 
They'iivill be ready to be planted out. on the drills early in 
May, and they will be lit for use in October. 

The intervals of the cabbage are tilled by the horse and 
hand hoe, as in the case of the turnip; and tlic distance of the 
plants affords the opporti nity of doing this with effect. The 
last tillage should be that of earthing up the soil thoroughly to 
the stems of the plants. 

Cabbages do not endure storing like turnips, and therefore, 
they should be consumed nearly in proportion as they are pull¬ 
ed from the ground. 

They should be carried to the yards and .sheds, and given to 
the cattle in troughs or mangers, the stem being cut off by a 
hook or knife. When they are to be given to sheep, they 
should be carried to a dry field, and laid upon the gromid. 
They may be boiled or steamed, but they are usually given in 
a raw .state. They arc relished by all feedmg animals, and ’ 
fumis}; a wholesome nutritive food. They arc chiefly valued, 
however, for the feeding of milch cows, to which purpose they 
are largely’ applied in some of the dairy-districts in England. 

The cabbage is a more nutritive pfiuit than the tiunips and 
will feed a greater quantity of aijimals from the ssjme extcnt«of 
ground. It is suited to a different class of sqjls from those to 
which the turnip is suited, the soils best adapte'd to the cabbage 
being the clayey. 

The cabbage is generally regarded as an exhausting crop. 
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In this respect it probably follows the law of all plants that 
yield a greater degree of nourishment, abstracting acorrespond- 
ing quantity of nutritive substances from the soil. But then if 
it returns back a corresponding quantity of manure By its con¬ 
sumption, it cannot be said to be an exhauster of the farm. 
Oil the Continent, and in the districts of England, where it 
is cultivated, it is known to be a plant that requires a good 
supply of inaniu-o. But then it is known to bo a rich forage- 
plant, and calculated to replace that manure by its cousump- 
tioii on the farm. 

The expediency, however, of extending the culture of the 
cabbage in any part of this country, depends mainly upon the 
nature of the soil and eliinate. 

The turnip and tl#potato arc substitutes for the feeding of 
livc-.stock, which are more readily and safely raised over a great 
part of the soils of this country ; .and hence the culture of the 
eahhage is more confined to jiarticular situations, and these 
mIktc the eliinate and other circumstances are favourable. 
Thus, north of the Tiveed, the cabbage, though often tried, 
has never been grcatl.v cultivated, and it is not until we reach 
the more southern parts of the kingdom,* that the culture of 
the cabbage can be said to be fairly established as an otject 
of field-culture. There the crojis of it arc heavy in proportion 
to the crops of tuniips ; while in the more northern parts of 
the country, the crops of tuniips arc heavy in proportion to the 
crops of cabbage. 

Nevertheless, even in the parts of this country less favour¬ 
ably situated, there arff many eases in clay-land districts, in 
which the cabbage may be sub.stitutod for the bean in the ro¬ 
tation. But whether or not i"* be expedient to introdflfce the 
culture of the cabbage lus a regular part of the rotation, it can 
always be cultivated successfully on the small scale. It is on 
the smaller possessions accordingly that we see the most fre- 
qiicnt patches of the cabbage^ and this is i|s it should be, be¬ 
cause the state of possession admits of more attention being 
paid to th(' tillage and manuring of the plant, than might be 
consistent *vith the regular labom’s of a more extended farm. 
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4. Thb Potato. 

This {flaut, of the gduus Solauum, is of the natural order 
Soktnea;, or the Night-shade tribe. The juices of the plants of 
this family possess certain narcotic and stimulating properties, 
vrhich in excess iu*e poisonous. But these properties exist in 
different species in different degrees; so that, while some of 
them, as the deadly night-shade, are highly poisonous, othem 
are merely narcQtic, and othei's }icld common articles of food. 
Even the tubers of the common potato, which are regarded as 
so nutritive, possess certain poisonous properties, which are 
expelled by heat in the process of preparing them for human 
food. Of the species of Solanum, se^'tral are cultivated in 
different countries for their uses in domestic economy and the 
arts; but of all the species, the most important to t&e human 
race i — 

fl 

Solanam tuberosum—the Tuberous-rooted Night-sliadc, or Potato. 

This species is a native of America, and it hiu, been ob¬ 
served, that it is the most precious gift of the New World 
to the Old. It appears to liave reached Europe from the Spa¬ 
nish settlements: but it came to England from Virginia, being 
brought to it, as is supposed, by the brave and unfortunate Sir 
Walter Raleigh. The history of its introduction into the va¬ 
rious countries of Europe and Asia is remarkable. It was for 
the most part received with tardiness, distrust, or contempt ; 
w'hile another jdant of the same natural family, the Tobacco, 
possessing merely the properties of a narcotic, was no sooner 
made known than it was received with eagerness in every part 
of the habitable world. 

The use, however, of the potato h*is constantly extended : 
it forms now a great part of the food of the inhabitants of 
Europe, and its'more general 'consumption hasj beyond siil 
question, lessened ^e hazards of famine, and sodded greatly to 
the comforts of the labom'ing people. It grows exempt from 
the hazards fto which almost all other crops are subject. Its 
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tubers ripcu under the eartih, and so are defended ^om the 
effects of winds and storms. It yields a large quantity of fe- 
cula, which can be obtained separately from the tuber. It 
may be used in its natural state, citheV directly as the food of 
man, or for the feeding of domestic animals. It has a wider 
range of soils and temperature than most other cultivated 
plants, grows on soils the lowest in the scale of fertility, and 
is capable of supporting a greater number of human beings Upon 
the same extent of ground than any other pilanb cultivated in 
the temperate re^ons. Under every systen\of agricultime it 
is a beneficial object of culture; and to the^settlcrs of new 
countries, it is, of all the cultivated plants, the securest, the 
most easily produced, and the least liable to the contingencies 
of the seasons. 

The potato rises with a branched and succulent stem bear¬ 
ing white* or puqdish flowers. The fruit is a round berry, of 
the size of a little plum, green at'the first, but growing black 
when ripe, and containing numerolis small seeds. The root 
has many tubers attached to it of a round or oblong form. 

The potato may be propagated from its seeds, and it is in 
this way that new sorts are obtained ; or it may be propagated 
by planting the tubers, in which ease plants similar to the old 
ai’e produced. 

When the plants are propagated fi’om the seeds, they I’e- 
(}uire to. be planted for several successive years before the tu- 
bci’s attain their full size. When they are raised at once from 
the tubers, tlxey yield their fixll produce in one seaton; hence, 
when the i»urposo is to ebtain tubers for food, they are always 
produced by planting the tubers. 

But one tuber generally contains many buds or gdT’mens, 
frnxi each of which a stem will arise : hence it is uo^ necessary 
to plant the whole tubei; but only such part of it as may con¬ 
tain one of these buds or germens. 

•'fhe tuben therefore, thougli it ma^ be ji^anted entire, is for 
the most pai-t^x^t into several pieces, care being taken that 
exich piece shall contain at least one bud, or eye as it is ter^xed. 
These buds^ are sufficiently visible on the surface of the tuber. 
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and hence'the operator has no clifficiilty, by cutting the tuber 
through longitudinally or transversely, as may be required, in 
presen’ing one bud at least upon each pict*c. Small tubers 
are generally out into two, tlie larger into three, fbur, or some¬ 
times five, if the potato bo very large. When they arc cut a 
considei'ablc time before being planted, they should be spr<*ad 
tliinly on the gi’ound, and turned from time to time, that they 
may not fennent. WTicn proper care is bestowed, large and 
well-shaped tubers are selected for planting. 

Many approve of planting the entire tuber, a practice to 
which no objection c.\ists, further than that experience shows, 
that nearly an equal effect may in most cases be produced by 
dividing the tuber, while there is a certain economy in the 
practice. Nevertheless it is certainly better to plant the whole 
tuber. Others have recommended the merely scooping out of 
a small part of the tuber containing the bud, and planting the 
pieces, and doubtless good crops have been raised in this way. 
The approved practice, however, and beyond a doubt the pro¬ 
per one, is either to plant the tuber entire, or to cut it into 
pieces, so that one eye shall be upon each. 

It has been observed that eyes taken from tubers that have 
not been fully ripened, are more vigorous than those that have 
been taken from such as have been very fully ri])oned. This 
leads to a nde in practice, that the tubers to be planted shall 
be those which w'ere taken up before the stems had begun to 
decay in autumn. 

It has been observed, too, that eyes taken from the upper 
part of the tuber, which is always less matured than the lower 
part,—and which hence is called the w’atcry end, in contradis¬ 
tinction to the other, which isrcalled the mealy end,—^ripen 
earlier th.in those taken from the lower or mealy end. . This 
has given rise to a jmictice adopted in some places, where 
very minute care is bestowed on the culture of the potato, of 
dividing the tuber ^transversely hito throe parts, and planting 
the sets separately: those taken fron) the upper' or watery end 
for the early crop, the centre ones for the intermediate crop, 
and the low'cr ones for the later crop. But such niceties, it is 
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to be observed, are. in no way essential in the common practice 
of the farm. 

The varieties of the potato, as produced first from seeds and 
afterwards continued by sets, are exceedingly numerous, and 
constantly varying as the old ones degenerate, or as better ones 
arc brought into notice. 

The most obvious distinction of the varieties of the potato is 
into the early and the late. The power of early ripening ex¬ 
ists in a greater degree in certain individuals than in others : 
the cai’ly ripening kinds arc thus obtained m part by selec¬ 
tion and the property becomes permanent in the progeny. The 
early potjitoes Jirc more raised in the garden, the late ones in 
the fields. But very often the early potatoes are also raised 
in the fields, and •where a demand exists for their produce, as 
near* large to^vns, they can be cultivated in the field as well 
as in the garden. Potatoes, with relation to their periods of 
ri])ening may be classed as follows •— 

1. The earliest kind used by gardeners, which arc generally 

termed forcing potatoes. These are not at all intended for 
field-culture. ^ 

2. Karly kinds, which may be subdivided according to their 
order of ripening: First, the earliest sorts in common •culti¬ 
vation, as the biarly-shaw, the Amcricivn-Early, tlie Early- 
champioii, and others; the next an intermediate class, which 
would be considi'red as late in the gardens but ciwly in the 
fields; such are tliosc termed the Eai’ly-red, the Cs\pe of Good 
Hope kidney, and the Bread-fruit. 

3. The later kiiuhs, forming the common subjects of culti¬ 
vation in the fields, which ina^', in like manner, be subdivided 
according to their order in ripening; such are those termed 
the Red-apple, the Bedfordshire kidney, the Lanealhire pink, 
.and numerous others. * 

• 4. Those pf a large kind, Ijut of sotcoarse a nature as to be 
cultivated only for feeding domestic animals ; the best known 
of which are the Late champion, the Ox-noblc, and the Suri¬ 
nam potato. 

New varieties of the potato ai'e obtained, it has been said, by 
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cultivatii% from the seed. Many of the early potatoes, how¬ 
ever, do not blossom at all. To obviate the effects of this, Mr 
Knight mlopted an expedient which deserves to.be noticed, 
botli as being calculated to effect the purpose intended, and 
as illustrating the habits of the plant. He removed the tubers 
as they were being formed, by which moans he directed the 
vegetable juices to the stem and parts of fructification, ami so 
was enabled to produce blossoms and seeds. 

The mode of procuring new varieties from seeds is simple, 
but tedious. Some of the largest and be.st-fonned berries, 
when fully ripe, which is denoted by the change of their co¬ 
lour, and by the stalk having become withered, are plucked, 
and the pulp separated from the seeds, which are then dried in 
the sun. These seeds are to be sown in the following spring, 
and the produce to be taken up ciwly in October. They will 
then havcinearly attained the size of small plums. The best 
of these are to be selected and carefully preserved. In the 
month of April followmg they are to be planted at a distance 
from one another of from 15 to 18 inches ; and when they rise 
about 2 inches abovg ground, they iU‘e to be covered with c:uTh 
by the hoe, w'hich 0 ])eratiou may be repeated during the season, 
and tJiey ai’e to be kept free from Aveed.s. When they have 
ariived at maturity, which will be denoted by the dt;cay of the 
several stems, they are to be tiiken np in succession as they 
ripen, keej^ing the early separate fi'oin tlie late : and the jiro- 
duce of each stalk is again to be planted in tlie follow'ing spring. 
A judgment of the properties of the p,otatoes will then have 
been formed, and those are to be reserved for cultivation w'hich 
are ai)ftroved of. It Avill be fojind that, whatever had been 
the parent stock, the seeds will produce numerous varieties, 
some white, some dark in the colour, with tubers of different 
forms, round, oblong, and kidney-shaped. This is a tedious 
process, but necessary when it ia desired to cultivate new vU- 
rieties from seeds. ^ 

The soils best adapted to the potato are i>f the drier and 
lighter class. In wet clays the retiurn is inferior ^in quality 
and productiveness. Deep dark peat often produces large 
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crops; and it is one source of great value in this p^t, that 
it can be cultivated successfully on the soils termed peaty. 

Although the lighter soils are, generally speaking, best suited 
to the potato, there is one variety, the Surinam potato, or as 
it is sometimes called the yam potato, which grows best on 
stiff soils. 

Potatoes, in the common course of farm culture, are culti¬ 
vated by the plough; but they sire frequently also, and this in 
many cases with groat convenience, cultivated by the spade; 
thus in woods in new countries, in plantations'and steep banks 
inaccessible to the plough, or in certain cases m peat too soft 
to bear the tresuling of cattle, the spade may be _;eneficially 
substituted for the plough. 

An example of this method of culture is what is termed the 
lazy-bed ^system. This consists simply in forming beds of a 
few feet in width, with intervening spaces or trenches; these 
beds being digged, the dung is sprej^d upon them, and the po¬ 
tatoes planted in rows upon the manure at distances from one 
another of ten inches or more. They are then covered with 
earth thrown upon them from the trenches, and generally after 
they have appeared above ground they receive a second cover¬ 
ing of earth, so Jis to be covered in all to the depth of fBom 4 
to 5 inches. 

Inartificial and rude as this method may seem, tliere are 
cases in wdiich it can be practised with advantage; such are in 
deep bogs where the plough cannot act, and peaty soils which 
are brought under culture for the first time. And it is sur¬ 
prising how large the'crops arc which are sometimes raised in 
this manner, and in how good a state the land is left frepn the 
deep tillage which it has recei^’cd. 

The cultivation of the potato, however, upon the larger 
scalq of farm-culture, itmst necessarily be performed by the 
pjpugh and the workmg cattle upon ^he farm. 

The potato forms a good jweparative tlrop for any of the 
cereal grasses ; And it may follow any crop of com. Sometimes 
potatoes are planted upon land newly broken up from grass. 
In this way they may be cultivated beneficially in regard to 
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produce: but this is a deviation from the general rule, tlint 
the potato shall follow a crop of com and be succeeded by one. 

As in the case of preparing land for the summer-fallow, 
the land intended for potatoes is to be ploughed before winter, 
receiving a furrow of 8 or 9 inches in depth. The ploughing 
should be lengthwise, so as to keep the ridges dry, and pre¬ 
pare the ground for early tillage in the following spring. 

In spring, as soon as the other labours of the farm allow, 
and the land is sufficiently dry, it is to be cross-ploughed, and 
harrowed by repeated double turns of the harrow in every dir 
rection. The roller also, if necessa»y, is to be employed to re¬ 
duce the soil, and all the root-weeds are to be carefully col¬ 
lected by the hand, and carried away to be formed into a com¬ 
post, as was described in the ease of the management of sum¬ 
mer-fallow. * 

The land is next to be ploughed in a direction crossing the 
last ploughing, or rather the ploughs may cross the fields dia¬ 
gonally, because, as it is always desirable to make each alter¬ 
nate plougliing cross the previous one, and as the next plough¬ 
ing which forms the drills will be in the du'oetion of the fonner 
ridges, all the ploughings will thus be made to traverse one an¬ 
other. 

When this second ploughing is given, the land is to be again 
harrowed and rolled if necessary, and all the root-weeds are 
to be industriously collected and removed ns before. 

These operations will generally fit the land for being formed 
into drills. This may be done by single-bout drills, as in the 
case of the bean, or by the double mould-board jdough. The 
distanoe from centre to centre, or, in other words, the breadth 
of the drills at the base, may be 30 inches. 

A transverse section of the drills will appear thus: 





When-the drills are formed in this manner, the* dung is to 
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be cuiried forward to them, and spread in the liohows^ pre¬ 
cisely in the manner described in the case of the turnip. 

Dung w'ill, in all cases, act the mqst quickly upon young 
plants when it is well prepared, but extreme preparation of the 
dung is not required in the case of the potato. It is enough 
that it bo in such a state of ^ermcntation as that it may be rea¬ 
dily covered by the plough. 

The potato requires a large supply of manure. The quan¬ 
tity should be from 16 to 20 tons to the acre*, and when a 
larger quantity can be supplied it is well, the* goodness of the 
potato-cr(»p being greatly dependent upon the Quantity of nm- 
nurc applied. 

The pr(*per manure for the potato under ordinary circum¬ 
stances is common farm-yard dung. But any other putrescent 
manure that can be obtained may be ajiplied. Bone-dust has 
been employed, and with good cfiqcts. Lime does not appear 
to tvet in a bencticial manner, and i^ rarely applied directly to 
tliis crop. 

As soon as the dung is spread along the hollows of the drills, 
the potatoesare to bo planted. The potato-sets should be cut 
10 or 12 days befoi’o planting them, by which the cut part 
ac<|uires a skin or indurated siufacc, w’liich is supposed t« pro¬ 
tect the, sets from injury when tii’st planted. The sets are 
placed du’ectly upon the dung in the row, about 10 inches from 
one another. The planters canying them in baskets, gently 
place them \ipon the dung, dmeeted by the eye, !js nearly as 
possible at the distance reciuired. A transverse section of the 
drills, mth the dung hnd potato sets i)laeed upon it, will ap¬ 
pear thus: 

rig. ifi 



The sets are*now to be covered by splitting each drill so. 
that the top of the new drill formed is immediately above the 
holh>w of (Sie old one. The manner of performing th j opera- 
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tion is the siune as that described in the culture of the turnip. 
A transverse section of the drills when split will appear thus: 


Pin !«?. 



This simple series of operations comidetes the planting <tf 
the potato. 

The usual period of planting is durinsr the month of April, 
but it may be Continued till the inid<lle of May. The early 
potatoes should be planted by the latter part of March. The 
quantity planted may be from 8 to 10 ewt. to the acre, accord¬ 
ing to the size and distance of the s(‘ts. 

Tn a fortnight or more after planting, the whole field is to 
be harrowed. 

This may be done by tly* common harrows ; or there may be 
used two very small light curved harrows with handles, each em¬ 
bracing a drill, attached to one another by hinges, and drawn 
by a single horse, who moves along the hollow of a drill, the 
workman walking bbhind and pre.s.sing gently upon the handles. 
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The effect of this tillage will be partially to level the ground, 
making a transverse section of t^e drills appear thus: 

I ' ‘ 

‘ Fig. IBS). 
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When the plants have got above ground, and dppear dis* 
tmctly in rows, the horse-hoe is to pass along each interval. 
Tliis may be done by the small one-horse plough passing twice 
along each iAterval as near to the rows of plants as it can con¬ 
veniently go, and throwing the earth from each row into the 
centre of the interval in the manner described in the case of 
the bean and turnip ; or it may be done by the horse-hoe with 
lateral coulters, passing once along each interval. Following 
the horse-hoe, the hand-hocrs, each with the couimon hoe, are 
to hoe the rows of jdants carefully, cutting up all weeds that 
may have escaped the action of the horse-hoe." A transverse 
section of the drills after this operation, will appear thiis : 







After an interval, as a fortnight w more, the horse-hoe with 
coulters is again to pass along the intervals. Immediately 
succeeding the horse-hoe, the hand-hoers are to follow as be- 
tbre, hoeing about the plants and cutting Ap all \veeds. 

This is gcnerallj' sufficient to clean the land m an effectual 
tnanner, though sometimes, when it is exceedingly fiill of weeds, 
a third hoeing may take place. 

The last optu'atioii is raising tlie earth to the stems of the 
j)lants. This is done by a double mould-board plough passing 
once along the intervals, and throwing up the earth towards 
»>ach row. A trairsvci’s? section of the ground will then appear 
tlius: 



X 
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This inf all cases completes the culture of the potato. The 
plants will now grow with quickness, their stems spreading over 
the intervals and covering the entire ground. 

Deviations from this method of cultm'e may take place, hut 
these it is unnecessary to detail. It is sufficient to have ex¬ 
plained one pi'actice, simple, cheap, and efficient, and which, 
under all circumstances of potato-culture in the fields in this 
country, can be carried into eflFect. 

The crop requires no further attention until the tubers are 
ready to be taken up when ripe, which is generally in the month 
of October. 

The operation of taking up the tubers may, upon the small 
scale, be performed by digging them up with a three-pronged 
fork; hut, on the large, scale, it is to be performed by the 
plough. 

The plough, from which the coulter has been previou.sJy 
taken, is to pass with asleep futrow along the centre of the 
drill, and thus reverse one-half of it. It is to be followed by 
a sufficient number of persons to collect the potatoes into biis- 
kets. It is then to return by the same drill, reversing the 
other half of it, so that the whole tubers of the drill are turned 
up. Time is saved in this operation by tlie plough, after lay-- 
ing open the half of one drill, passing to another drill, where 
there is a like number of persons to follow it, and so on to an¬ 
other and another. It then returns to the first drill, and revei-ses 
the other half of it, and so on in succession with the other drills. 
Often, however, the plough reverses qn entire drill at one turn. 
After the plough has reversed the difierent drills, the harrows 
should follow, so as to bring to the surfiice any tubers that 
may have escaped. In this manner the gathering of the potato- 
crop, which in many cases is regarded as a work of time and 
labour, is performed with economy and despatch. 

Tubers intended for planting, and not for consiunption, nuy 
be taken up earlie/r than the others, so that they may be se¬ 
cured before they are over-ripe. 

It is important that the potatoes be taken up in dry weather 
and before fti^t. They may be preserved in various ways, 
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the purpose being to secure them effectually from frost, and 
prevent them from putrefying. 

Sometimes they are conveyed at once to a house, and stored 
in it, to be ready for use or sale. But the more frequent prac¬ 
tice is to form them into oblong heaps, and to cover them care¬ 
fully with a thick layer of straw, and this again with a coating 
of earth. There is no better non-conductor for this pu^ose 
than straw. When any heap is to be opened for use, bunches 
of loose straw should be employed to defend^ it from the air. 
Even when the potatoes are kept in houses, Jthey should be 
carefully covered with dry straw, to prevent tlie action of frost 
upon the tubers. 

After the potato, the usual crop sown is wheat, for .which 
tlje ground is well prepai-ed -by the operations of the potato- 
culture. * 

The later and common varietie^ it has been said, should be 
phuited if possible in the month of dfpril. The early varieties 
should be planted befoi-e the end of March. Under good cul¬ 
tivation and favourable circumstances, the latter will be ready 
to allow a crop of tm’nips or rape to be sown in the same year. 

In some parts of the south of England, early potatoes are 
planted before winter, and are thus ready very early in tlie fol¬ 
lowing season. Theyai’e planted in October or November, 9 
or 10 inches under the surface, and well covered with litter or 
dung. They appear above ground in March, and are ready 
by the middle of May. In some cases even, by planting in 
October, a crop can be ^aised before the winter frosts set in, 
which is used during winter. 

It has been often recommended to pinch off the blossSms of 
the late potatoes, so as to prevent the formation of seeds. This 
has been deprecated by s«me, but recommended in an especial 
de^ee by Mr Knight, who asserts that more than a ton of ad¬ 
ditional tuberfi per acre will be* procured by|his means. Cer¬ 
tainly an increased produce will be obtained if the operation 
is performed suihciently early. A female or a boy will pluck 
off the blossems of from 1 to 2 acres in a day. 

The produce of the potato varies so gi'eatly, that it is diflS- 
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colt to say what may be regarded as a medium return. Gene¬ 
rally speaking, the crops produced in England and Ireland are 
greater than those produced in Scotland. In Lancashire the 
produce is reckoned to be from 8 to 12 tons per acre. In 
Scotland a fair produce is held to be 8 tons per Scotch acre, 
which is equal to 6y tons per English acre. 

The starch or fecula of the potato may be obtained separate¬ 
ly by simple means, and applied to various purposes of domes- 
tjji economy. The quantity is generally from about a fourth 
bo a frith part of the whole weight. 

This substance is perfectly nutritive, but, Avanting gluten, it 
dosBrp^ undergo the panary or bread fermentation. It is not 
fherefc—' so well .suited to the making of bread as the flour of 
wheat. It may, •hou ''ver, be mixed Avith the latter in a given 
•quantity so as to produce good bread, and it is suited to those 
other purposes of »loniestie economy in Avhich the panary fer¬ 
mentation is not required. The use of the stai'ch of the po¬ 
tato has been gradually extending in various forms, by Avhicb 
the utility of the potato, as a braueh of husbandry, is likely to 
be greatly cxtendal. 

The potato yields a large quantity of ardent spirits by dis¬ 
tillation, for which purpose it is uoav extensively employed in 
the d&tilleries of France and the Netherlands, and to a consi¬ 
derable extent also, it is believed, in tlie distilleries of this 
countiy. 

The potato may be giAcn in its raw state to nearly all om* 
domestic animals. It requires merely to be AA'ashed, which is 
done by A'arious simple means. One of these is by a cylinder 
or barrel, AA'ith a Avooden axl^ placed vertically, to Avhich are 
attached' upright sparred arms, like a chura. These being 
turned round by a h^dle, tlie potatoes in it are put in motion, 
and the cylinder being partially fllled with water, they are 
washed by a few turnings of the handle. The {vater is let off 
at the bottom of a stop-cock; and when the cylinder is large, 
a hinge-board is made to open and shut at the side or bottom, 
by whicjhfthe potatoes are removed. Other contrivances for 
wasUng are resorted to which need not be -described. The 
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principle of construction of them all is to give a su^cient mo¬ 
tion to the roots when immersed in water. 

But although potatoes may be given to live-stock in their 
raw state, and it is frequently convenient to give them in that 
state, yet various benefits may arise from giving them steamed 
or boiled. In this state they are relished by every class of 
our domestic animals, and afford food in a high degree nourish¬ 
ing and salubrious. Even the dog, which will not touch'raw 
potatoes, will fatten upon teem w'hen boiled or steamed. 

Steamed potatoes, mixed with cut straw ,or hay, may be 
given to horses of every kind, even when on the hardest work, 
and this forms a species of food both wholesome and economi¬ 
cal. 

They may be given in teis state to dairy-cows, or to any 
kind of cattle for the purpose of feeding. But it is observed 
that steamed is not generally attended with the same be¬ 
nefit to rumiha^g as to oteer Vnimals. To hogs they are 
given with the hest efifect. When poultry is reared in quan¬ 
tity, their food may be considerably economised by mixing the 
potato with meal. An apparatus for preparing the potato 
for these various uses by steam has already been described 
(Fig. 53). 

The accidents and diseases to which this plant is subject 
are, happily, not many, nor, in this country at least, very for¬ 
midable. 

Of these diseases the best known, and the most dreaded, is 
that which is termed tee mrl. It is indicated by tee curling 
of the leaf, and hence tee name. It seems to arise from a cer¬ 
tain decayed vigour in the plant, which unfits it for the pro¬ 
duction of tubers. In cultivating the p<dato as Ave d(^ solely 
from tubers, Ave deviate from the natural habit of. the plant, 
AA’hiqh tends to produce* its species by seeds as Avell as tubal’s. 
VJ^hen AA'e cultivate solely from tuborss^ therefore, Ave do a cer¬ 
tain violence to^ nature, and 4t fiiay be reifionably concluded, 
teat the vigouV'bf the plant is impaired. To prevent tliis, we 
have the means of obtaining new plants from tee seed, and 
thus a method of restoring their natural habits and renewing 
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their vigoyr. But another mean of obviating this tendency to 
degeneracy has been already adverted to, namely, the select¬ 
ing of tubers from plants that have not matured their seeds. 
The good effects of this are proved by the numerous experi¬ 
ments of horticulturists and farmers. 

The potato is of high importance in this and other coun¬ 
tries. Its cultivation has extended rapidly, and is yet likely 
to extend. It can be cultivated dh the large as well as on the 
small scale,—^by the manual laboiu* of the peasant as well as 
by the plough,., and with more or less success in every soil 
where cultivation is practicable. And it has done more than 
any of the cultivated plants to bring nearer to a level the value 
of different soils of the country ; because crops of potatoes can 
be produced on inferior light soils and on deep peat, often 
equal to those of the superior loam.s. 


5. Thu C*rkot. 

The (’arrot, Carofa, is of the natural oi-der Umbel- 

liferce, an extensive family, which, like the i^ulanetv, contains 
species that are highly nutritive, and others that are poison¬ 
ous. Of the latter class are the hemlock; of the former are 
various well-known esculent herbs, as the ctirrot and tlie pars- 
nep. The tribe of UnilteHiferte generally Is suspicious and dan¬ 
gerous, except that the seeds are innocent; and many of them 
are cultivated for the aromatic qualities of their seeils, as the 
coriander and others. 

The wild carrot, Daunus Cat ota, is a native species, familiar 
as a weed, under the name of bird’s nest, from the resemblance 
of its nmbellated top to a bird’s nest." By what accident this 
plant, with its .slender fusiform root, has been changed into 
the plant of our gaicdens, is ufiWnown. It is probable that the 
latter has been derived from warmer countrie's,‘ and not from 
the wild plant of northern Europe, which no cultivation has 
been able to change. 
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Of the cultivated''carrot there are many sorts, dytinguished 
by their colour, size, and form. The most esteemed for field- 
culture in England are the Altringhapi, the Orange, and the 
Long-red. * 

The carrot, from its long fusiform root, requires a deep soil. 
It prefers tlie sandy, and rejects the stiff clays. Large crops 
of it are sometimes produced on a deep rich peat; b«it the pro¬ 
per soil for it is a sandy loai^. 

The land intended for carrots should be plonglicd with a very 
deep furrow previous to Avinter, and at this ^period the dung 
sliould be applied at the rate, it possible, of frdm 15 to 20 tons 
to the acre. So essential is it to plough deep for this crop, that 
it Is common to make the first jdoughing a trench-ploughing, 
one jdongh following the track of the other. In some parts of 
the Continent the spade is made to follow the plough, in order 
to doei)en the furrow. 

In spring the land is cross-plo»igh^d and well-harrowed, and 
all ^root-weeds are removed. It is again ploughed, and the 
same operations are repeated ; and, if it be necessary, the 
ploughings and harrovA’ings are to be given again and again, 
until the soil is reduced to a proper tilth, and all the vivacious 
roots of plants collected and removed. • 

The plant may now be cultivated in three ways:— 

Is/, The land may be formed into drills, and the seeds sown 
on the tops of them in the same manner as those of turnips. 

2(/, I’ho seeds may be sown in roAvs, but without being on 
raisspd drills. , 

3f/, The seeds may be sown broadcast. 

When the plant is cultivated in the first of these mo|}es, the 
oi»erations of hoeing and cleaning, are nearly the same as those 
of the turnijA, the horse and hand hoe being emplo\ ed in suc¬ 
cession to till the intervals and ])lants in the rows. But the 
sSeds having many hooked Itgirs on •their sm-face, adhere to 
one another, qa which account the machine for sowing them 
must be peculiarly constructed, so that they may be separated 
in sowing.^ 

■ The next method of cultivating the carrot is in rows, but 
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not on raised drilk In this case, when the land is fully 
prepared, the double mould-board plough is to forai it into 
shallow drills, at the distance, from centre to centre, of 12 or 15 
inches; and in the ruts or hollows pf these drills the seeds 
are to be sown. This may be done by a sowing-machine suited 
to the nature of the seeds; or it may be done by the hand, in 
the same manner as gardeners do, mixing the seeds with a little 
dry sand, and rubbing them in the hand to make them separate. 
The seeds are then covered by a slight haiTowing. This is a 
good method of Cultivating the caiTot. 

The other method of cultivating the carrot is broadcast. 
This is practised in the Sandlings in Suffolk, where the culture 
of the carrot is successfully carried on, and large returns ob¬ 
tained. The same method is practised in the Netherlands, 
where the carrot is highly valued a.s a m>]>, and carofully cul¬ 
tivated. / 

Of these three method^, the best under ordinary circum¬ 
stances is that of rows, either on a raised or flat surface, and 
these rows may either have a narrow interval, as .12 or 15 
inches, in which case the hand-hoe only can act, or they may 
be at such a distance that the horse-hoe can also act, as in the 
case of the timnip and other fallow-crops. 

The seeds of the carrot should he of the previous season’s 
growth, otherwise they may not vegetate ; and care should be 
taken in all cases to try them before they are sowm, the most 
frequent cause of the failure of the carrot being the badness of 
the seeds. , 

The quantity of seeds may be from 2 lb. to ,3 lb. to the 
acre, when sown in rows, and 5 lb. or more when sown broad¬ 
cast. The most approved period of sowing is the beginning 
of April. 

When the plants are fairly above ground, they arc hoed to 
the distance of 3 or 4 inches Thg; operation is to he performed 
with great care, as^it is difhcult at this pciiod^to distinguish 
the carrot from the weeds in the rows. In three weeks or more 
the carrots are again hoed, and set out at the distance iix>m 
one another of about 10 inches. In a few' weeks more, or when- 
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ever weeds appear, the operation of the hand-hoe mast he care¬ 
fully repeated. These three hoeings will be sufficient to com¬ 
plete the Slimmer culture of the carro^. 

The carrots may be taken up and stored about the end of 
October, or, which is better, they may be left in the ground 
and pulled up as required. When carrots are to be stored, 
they are taken up in dry weather, and their leaves cut off 
close to the root. They may then be put in narrow oblong 
heaps, the tails and heads being pack(^d toge'ther, and the 
whole covered with a coat of straw. If taken up when dry, 
carrots will kee]» w»;ll in these heaps, withoul any other pre¬ 
caution than defending them from frost. 

The produce of the carrot, in circumstances that are favour¬ 
able to it, will bo from 300 to 400 bushels t*j the acre, though 
much boA'ond this quantity is sometimes produced. 

Carrots may be given to evmy species of stock, an<l they 
form in all cases a palatable and j;iutritiuus food. They are 
given in their raw .state, though they can be steamed or boiled 
in the same manner as other roots. 

The live-stock to which they are most frequently given is 
horses and dairy-cows. They are foimd in an eminent degree 
to give colour and flavour to butter, and when this is the end 
to be aimed at, no species of green-feeding is better suited to 
the dairy. To hor.ses they may be given mixed with cut straw 
and hay, and thus given, they form a food which will sustain 
horses on hard work. They afford excellent feedjpg for hogs, 
and quickly fatten thqjn. AVhen boiled they will be eaten by 
poultry, and, mixed with any farinaceous substance, form an 
excellent food for them. They may be used for dis{jllation, 
affording a good spirit. 

Although the return of this crop is, on soils and situations 
suitod to it, very valual»le, it is only in certain situations that 
It can be bpneflcially cultivated, and for this reason it is that 
it does not foi^n an object of general intei’Sst in the agriculture 
of this country. Where circumstances admit of its being in¬ 
troduced into the rotation, the essential points to be attended 
to are, that the soil on which it is grown shall be deep and of 
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tile ligbtei class, that the tillage shall b^deeftly given, and 
that the seeds shall be fresh and of the proper him!. 


Tiik J’absski’. 


The Parsnep, Pastinaca mfirOf in its uses, and the manner 
of cultivating it, resembles the carrot. It is a native of manv 
parts of Europe and of .Vsia. The wild plant has a slender 
root, with downy leaves ; in the oultivatwl variety the leaves 
are suiooth. and the root large and mucilaginous. 

The most extensive cultivation of the pai-siiep in this king¬ 
dom is in the islamls of Jersey and Guernsey. The large Jer¬ 
sey parsnep is the kind most approved of for cultivation, whe¬ 
ther in the ganlen or the field. It grows freely on «ithe <leej) 
disintegrated gneiss of thesv,* Lslnmls, .sometimes extending 
three or four feet into the ^oil. There are two kinds of it, one 
of M'hich is fasifomi, and strikes deeply into tlie earth, the 
other becomes thick and tends to the uapiform. 

The seeds of the par.«nep may bo sown either in autumn or 
in spring. The latter period is gimcrally adopted, hut the au¬ 
tumnal sowing is, well suited to the habits of the plant. 

When it is to be cultivated in spring, the land uitended for 
it is to be ploughed in autumn with a deep furrow. It is to 
be cross-ploughed in .spring, mid tilled and cleaned, in so far as 
the earliness of the sea.son will allow; for the parsnep must be 
sown at an early sea.'ion, the common jy'riod usually being the 
month of March. 

The jiarsnep maybe sown on a flat surface, in rows, lilce the 
carrot, the plants being kcjit at a somewhat greater distance 
from one another. Hut sometimes the seeds arc sown in beds 
in autumn, and transplanted when the soil is prepared. 

The parsnep might alsp lie culjtivated in drills precisely likto 
the tiumip and potafo. Nay, this seems to be dlie best mode 
of raising it; because an increased deepness eminently favour¬ 
able'to the habits of the plant will be given to the soil. If 
cultivated in this manner, the drills may be no wider than is 
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necessary to admit J&e horse-hoe, as 24 inches; and the .plants 
may either he planted in the drills tirom previously sown beds, 
or ^e seeds sown in the manner of the; turnip, and hoed out to 
a distance of 8 or 10 inches from one another. The qaethod of 
transplanting would probably be the better, as in this case the 
plants would not need to be planted in the drills till the month 
of April, when the land could be better prepared. 

All the after processes of tillage may be th<j same as for the 
carrot. * 

Tl>e seeds must be new, because when they are nore than 
one year old they frequently do not vegetate.* The seeds are 
very light, but they do not adhere in the same manner as the 
seeds of the carrot, and hence are more easily sown. 

I'he ])arsnep has a wider range of soils than the carrot, and 
unlike tljc carrot, seems to prefer those which are more or less 
clayey. • 

Tlie plant is ready for use wliei^ the Iciives begin to decay. 
It may be taken iq) and stored like the car-ot, or left in the 
ground to be pulled when required for use. It is not apt to 
be iniured by frost; but it should not be left in the gi’ound 
after the beginning of February, l)ecause,*as soon as tlie flower- 
.stalks begin to form, the roots become hard. The produce is 
generally greater than that of the carrot. 

Its uses for domestic purposes are w’cll known. It is a use¬ 
ful esculent for the garden of the cottager. \\'heu persons 
ab-stain from animal food, as in Catholic countries, the parsnep 
is rogai'ded as a gratcfrl .substitute. For this reason it is that 
it was formerly more cultivated in this counti-y than now, to 
be eaten with salted h.sli during the season of Lent; ^d it is 
yet largely cultivated for the same purpose in the north of 
France and the Low Countries. * 

All animals are foncf of the parsnep. To milch cows it is 
iininently favourable, givino a flavour aud richness to their 
milk which n^.other winter vegetable buftthe carrot can give. 
The cows of Jersey and Guernsey fed with parsneps and hay 
yield butter during winter of as fine a tinge, and nearly as 
good flavrfur, as if they were fed in pastures. To h.trses it is 
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equally suited as the carrot. Hogs ere extremely fond of it; 
and, when boiled, poultry may be fed upon it. 

Like the carrot, it yields a large quantity of spirits by dis¬ 
tillation. 

As a plant of agriculture, the parsnep seems to be better 
suited to general cultivation in the held than the carrot, as 
being more productive, and haring a wider range of soils. At 
the same time, from the early period at which it must be sown, 
and from the uifficulty of getting the land fully pi-cpared for it 
in spring, it cannot be said to be a plant well adapted to field- 
culture in this Country. It is, however, suited for bedug culti¬ 
vated on the small scale, and in this view it is better deserving 
the attention of the cottage-gardener than other plants which 
have succeeded to it in connnon estimation. 


7.* The Beet. 

This plant is of the natural family ChcHojwdetc, several of 
the species of which are known to the farmer as weeds, while 
others are cultivated for their roots and leaves. 

Tha field-beet, Beta vit/^aris, is of larger size, and grows 
more above ground, than the garden kinds. It is sometimes 
red externally, and yellowisli-white internally ; but it hsjs 
different shades of colour. It is frequently called Mangel- 
AVurzel, from the German, and has sometimes received the 
name of the Root of Scarcity. Tbe introduction of the 
mangel-wui’zel into the agriculture of this country is of com¬ 
paratively rOcent date. It was cultivated in Germany long 
before it was introduced into this island. 

In Belgium and Alsace, in the Pidatinate of the Rhine and 
other parts of Germany, the most common method of culture 
is to sow it in bed.s, and* to traq^plant it into liyes. But h 
may be cultivated siiso in a manner similar to tl^ turnip. 

The land intended for this crop is ploughed before winter, 
and as early in spring as the labours of the farm will allow 
it is ploughed across. It is then w'ell harrowed, and rolled if 
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necessary^aDd the root-weeds are collected and carried away. 
It is again ploughed, harrowed, and rolled, and formed into 
drills, if it should ho in a fit state ; qr, if not, the ploughing 
and harrowfng are repeated till it is so. 

When it is formed into drills, the dung is carried to the 
land and covered hy the splitting of the drills, as in the case 
of the potato and turnip. The quantity applied should he 
liheral. 

The seeds arc large, and stick a little togethet. It is there¬ 
fore frequently found convenient to sow them hy the hand, in 
the same manner as the seeds of the carrot ari^ usually sown. 

Sometimes the seeds are dihhled in, shallow holes being 
made for their reception hy the dihhie, into W'hich a few seeds 
arc dropped. This is a tedious process, and does not appear 
to possess any advantage over a continuous sowing in ruts 
made upon the toj» of the drill. • 

The seeds should he fresh, not ycceeding one year old, and 
the utmost care should he taken that they are of the true kind, 
for great loss would he sustained should any of the smaller 
garden sorts he sown. ‘ The period of sowing may he about 
the middle of Mav, or earlier. * 

When the plants are fully above gi'ound, tlie horse-hoe with 
coulters, or the single-horse plough, is to pass along the inter¬ 
vals. Immediately afterwards the hand-hoers with the com¬ 
mon turnip-hoc, are to thin out tlie plants to the distance of 8 
or 10 inches. , 

After an interval, jj'hen the weeds are again springing up, 
the hoi-se-hoe is to pass between the rows} and after this the 
hand-hoers ai‘e to follow, cutting up all the weeds in |^e same 
manner as in the tumip-cultiu'e. 

The next process is the setting up of the earth to the roots, 
which may he done hy the double moidd-hoard plough. This 
Completes Jhe summer-cultqfe of th® beet. 

Before thq setting in of winter frosts, tlS^ beet may be pulled 
up and stored. The stems are cut off by a stroke of the knife, 
care being taken not to wound the root, which is peculiarly 
susceptible of injury. The leaves furnish excellen. food for 
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every kind of live*etock. On the Continent it is eomnion to 
cut off the leaves of this and such plants as the catrot, the 
parsnep, and Su edish tiuuip, while growing. This is a point 
of economy little attended to in English agriculture. With 
respect to the practice, it is to be observed, that in no case 
should it be attempted until the root has attained its full size. 

The roots, when taken up, may be piled in an oblong heap 
and covered with straw. They should be taken out when re¬ 
quired at one end of tlie heap, and this end carefully covered 
again with straw<to exclude frost. The roots of this plant, it 
is to be observed, are greatly more susceptible of injury fronj 
frost than the Swedish turnip or the carrot. 

Very large returns m'C occasionally obtained from beet; 
and it differs from the turnip in this, that it may be grown on 
stiffer soils. The beet, however, requires a somewhat favour¬ 
able climate. It is accordingly more cultivated in the southern 
than in the northern parts,of this Island. Although in Scot¬ 
land very good crops of the beet are occasionally produced, 
the plant is not so well suited to cultivation there as the Swe¬ 
dish and yellow turnips; while in the southern counties the 
beet is probably a more productive crop than the turnip. Thus 
also in, France and the wann countries of Europe, the turnips 
are not generdly to be compared with the crops which are pro¬ 
duced of beet. 

The beet is well suited for feeding milch cows, being exceed¬ 
ingly nutritious, and causing them to give abundant milk, while 
it does not taint it with the bad flavour,which turnips give. 

•Beet is cultivated in different parts of the C'ontinent for dis- 
tillatiot^: and in France it is cultivated largely for its sugar. 


8. The Jerusalem AaTrcuoKE. 

This plant, Helianlhus tuberoam*, is, like all the plants of thS' 
Sunflower genus, a itative of the New World. ,*lt was highly 
esteemed by ort ancestors for its tubers, but it has fallen into 
neglect since the more extended cultivation of the [),otato and 
ofher plants. 
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Although believed to be a native of the warmer parts of 
America, it is one of the hardiest of our cultivated plants, very 
productive, easily propagated, and growing on the poorest soils. 

This plant produces stems from 6 to JO feet in height. It 
does not ripen its seeds in this country, but may be propagated 
with the greatest ease from tubers, like the potato. It grows 
rapidly, and may be cultivated like the potato, but the inter¬ 
vals between the plants and rows shoitld be larger. It may be 
planted also in autumn; but if planted in spring it will be 
ready in September. It is eommon with some to cut the stems 
over in July, to prevent their falling down. On the Continent 
the leaves and steins are used as green and dried fodder; but 
in England, it is believed that they haye not been so employ¬ 
ed. The tubers are in clusters attached to the roots of the 
jdant. 4® compared with the tubers of the potato, they are 
watery, and maybe believed to lie inferior in nutritive proper¬ 
ties. But the quantity is freque'ntly very large; about 500 
bushels per acre, it is said, having teen produced without ma¬ 
nure. The tubers do not seem to have great fattening proper¬ 
ties, but they are eagerly eaten by animals. 

The plant is in a peculiar manner fitted to grow under the 
shade. It can therefore be cultivated in woods; and it is 
sometimes so grown in England to afford shelter for game; 
the plants being left to reproduce themselves annually from 
tubers. 

Taking into accomit the hardy qualities of this plant, its 
productiveness and easy culture, it may be doubted whether it 
merits the universal neglect into which it has fallen. Granting 
its inferiority as an article of food to the plants now cultivated 
for our domestic stock, it mu^ be of some importance to have 
a plant that can be so easily raised, and on soils su> low in the 
scale of fertility. 
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III. PLANTS CULTIVATED FOB THEltt FIBBES FOR 
TIIEEAD. 

*■ 

1. Flax. 

The plants chiefly cultivated in the north of Europe for 
their fibres for tliread, are Flax and Hemp. 

More than 70 sp^ies of the gemis Linum are enumerated 

botanists. Tbe^are of a natural order of plants, the Li- 
mece, distingmshed by the temicity of their fibres, the mucilage 
of their see^, and generally by the beauty of their flowers. 
The most important of the genus is 

, Linum ushatissimum—Common Flax. 

It is an annual plant, growing with a slender upi'ight stem, 
blanched near the top. Tho fibres of the bark of this plant 
have been applied to the niaking of cloth from the remotest 
ages. 

Being a native plant, k; is sufficiently hardy to endure the 
cUsnate of this and other northern countries. It has, indeed, 
a mde range of temperature, being cultivated, and for the like 
purposes, from Egypt almost to thfe polar circle. 

Flax is an-exhauster of the soil and farm, and more so when 
.its seeds are permitted to arrive at maturity. When pulled 
green its effects arc less injurious ; in which respect it follows 
the general' lnwV<of other cultivated plants. But still, at what¬ 
ever period reaped, it is thus far an emj)overisher of the farm, 
that its stems yield no return in manm'e, and that its seeds only 
do so when consumed upon the farm. 

The soils best suited to flax drc those which contain a large 
proportion ‘Of vegetable matter. The stiff poor clays, and the 
inferior soils of a very dry and gravelly nature, are not well 
suited to it. The best fl^x-soiis in England are a few rich al¬ 
luvial districts, in w^dch it is stlll^largely cuiti'^fited, and where 
it forms a re^g^lar part of the course. 

In a rotaf&Hf crops, the best period for the introduction 
of flax i§ won after the land is broken up from gtass. For 
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this reason it may be the first crop taken after grass or clover- 
lea, in which case the flax is a substitute for a crop of oats in' 
the course. But it is not necessary thaj; flax should be grown 
immediately on the breaking i|{> of grass-l^nd. It may be sown 
at any period in the rotation, provided the land is in a fertile 
state. But in all cases it is to be regarded as an exhausting 
crop, and not as equivalent to a restorative one; and these 
principles being attended to, the period of the rotation in which 
flax should be introduced will be understood. 

Should the soil, for example, be suited to .the four years’ 
course, the rotation may be: 1. Turnips, rape, ^r other green* 
crop ; 2. Barley or wheat; 3. Sown grass; 4. Flax. 

Or the order in which the flax is introduced may be changed, 
and the course may be :—1. Tumipsf rape, or other green 
crop; 2. FJax :^3. Sown grasses; 4. Oats or other corn-crop. 

Under the latter course the seeds of the clovers and grasses 
are sown witli the flax, in the same* manner as with the cereal 
grasses ; and for this purpose the flax is equally well suited. 

Flax may be sown iUso after a pjdse-crop ; but this is not 
usually a good preparation for flax, tho land being apt to b^ 
come foul when the flax is preceded by a* crop of beans or 
pease. It is better to make it succeed cither the grasses, or 
such crops as potatoes, tuniips, carrots, beet or riipe. 

It nr common, indeed, to make it succeed to a crop of com. 
But this is an erroneous practice, for after a corn-crop, which 
has already rendered the land foul, a crop of fltbcli^ds to ag¬ 
gravate the evil. Sometimes, however, not only does the flax 
succeed a crop of corn, but it is succeeded by another. This 
practice is opposed to all the principles of a proper rotation, 
and should be proscribed whei’e^er the flax-culture is practised 
in this country. 

In wanner countries tlib flax admits of being sown before 
wiwter, but in the north of Eu^ipe the proper period of sowing 
is spring. 

When land w'hich is in grass is to be prepared for flax, it is 
always to be ploughed in the winter-quarter, as if it were in¬ 
tended for okts, and as early as convenient; so as to reee've the 
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influence lof fx^ost to pulverize it befWe sowing. Oue plough¬ 
ing only is re(juii"ed in tlxis case ; but the hind should be verv 
thoroughly pulverised , by harrowing just previous to the seod-s 
being sown. 

^Vhen flax is sown after potatoes, turnips, carrots, rape, or 
beet, tlie land is to be ploughed innnediatcly upon the removal 
of the crop. One ploughing is in those cases generally held to 
bo suflicient, but the land, previous to the seeds being sown, is 
to be well hifrrowed, and rendered (pute smooth. 

The perioil of sowing in this country, is in the month of 
April, and in the more northern pax’ts from the middle to the 
end of April is considered to be sufticiontly eai’ly. 

The universal method of sowing flax is broadea.st. It might 
be soivn, indeed, in rows like any kind of corn. But in the case 
of corn, the design is to produce a large quantity of seeds, 
whereas in the case of flax the chief purpose is to produce long 
stems. And the broadcast svstem is better calculated to eaus<* 

C ^ 

the plant to rise with a sti’aight stem than tlie system of rows, 
which affords it space to branch out: lor it is to be observed, 
that it is not desirable that the plant should branch : because, 
when there is a bi*&nch, the continuity of the fibre is intciTupt- 
ed, and more refuse is pi-odueed. AV'hcn we arc desirous to ob¬ 
tain fine fibre, we must sow thick. When we look for quan¬ 
tity, both of fibre and seeds, we miustsow moi’e thin. In the 
former case, 3 bushels to the acre may be sown; in the lattei-, 
2 will be sufficient. 

The seeds are sown by the liand in the same manner as coni. 
Were the flax cultivated in quantity, "the broadcast sowing- 
machine might be substituted. Previously to sowing, the land 
should, in all cases, be well harrowed and rendered fine, and 
any stones that may have come to the surftme removed. After 
the seeds are sown, they are to be eftvered by a double tuni of 
light harrows, and the land is then to be rolled and carefrilly 
water-furrowed.^ 

In the culture of flax the changing of the seeds is consi¬ 
dered to be beneficial and oven necessary, the plant being found 
to degenerate when produced from .seeds frequentIy.sown on the 



same ground, -f the prinuipal reason of tliis appears to be, that 
the plant is rarely suffered fully tomature its seeds, and its na¬ 
tural habits are counteracted by the closeness with which it is 
sown. It is from the countries, therefore, in which attention is 
directed to the proper ripening and preparing of the seeds, that 
we are indebted for our supplies. The best seeds used in this 
country sire supposed to be derived from Holland; but the 
Dutch themselves obtain their supplies from Livonia, Courland, 
and other parts of the north of Europe, where due attention is 
j)aid to the ripening of the seeds. 

When tlie plants of flax are about 4 inched liigh, they arc 
to be carefully weeded by the hand. This is generally done 
by persons in a sitting or kneeling posture. They advance 
gi-adually along the ridges, picking up by the hand every 
weed that,can^be observed. The young phints that have been 
pressed down by the weeders in tins operation soon regain their 
upright ])osition ; but yet it is well t^at the weeding process be 
not too long delayed, lest the steins of the young plants be 
broken and injured. 

The land, if^it has been prepared in a proper manner, will 
not require more tlian one thorough weeding of this kind. 
After weeding, the plants will grow with vigour sufficient to 
overcome any common weeds that may grow amongst them. 

The next process in the culture of the flax is that of reaping. 
This is done, not by the sickle or scythe, but by pulling the 
plants u]) by the roots. , 

I’lie period of pulling tlie plant is determined by the princi¬ 
pal end in cultivating it. When it is wished to procure fine 
fibre, the plant should be pulled when somewhat green. ^When 
it is wished to procure the seeds either for sowing again or for 
crushing for oil, the plants must remain imtil the seeds are ripe. 
This.will bo denoted by Ihc hardened state of the seed-vessels, 
the yellow colour of the stenij^and tli^fsUling off of the leaves. 
When flax of gqpd quality, but not extremej^neness, is wanted, 
the best period of pulling is just when the plant has attained 
its maturity with respect to its formation, but not to the full 
ripening of the seeds. When it is required for the linest fa- 
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brics of all, as for cambrics and muslins, it should be pulUnI 
when it begins to fl«)wer. 

When the crop is ready, the plants arc pulled up by tin* 
roots, a^d laid in handfuls alternately erossing one another, 
and left upon the ground for a few days to wither. They are 
then freed from the capsplcs or seed-vessels, and made into 
small sheaves, whieh are conveniently tied Iw a few stems of 
the plants themselves, or bj' some rushes or straw-x*opes. 

The separation of the seed-vessels from the stems is perform- 
etl by a process ibermcd rippling. 

The rippling machine is an imjdmnent like a comb, with 
iron teeth, ftxed upon a plank. Through thes(' teeth the 
stems are repeatedly drawn by the hand. Fig. 1 - 2 . 

and thus the capsules or seed-vessels are 

separated. The ripple is placed in the __ 

middle of a large sheet of can'Vass.spread 

upon the ground. Thou'! may be two 

sets of teeth, as .shown in the figure, fixed on one plank, so that 

two persons may work at the same time ; and the plank may 

be conveniently fixed in the gi’ound by a pin passed through 

it. The capsules ai’o preserved, the seeds being either used 

for sowing or bruised for oil. 

The next process is to separate the fibres from the stem. 
The common method of doing this is by steeping the whole 
plant in water. By this mean the softer part of the stmn 
partially undergoes the putrefiictive fermentation, while the 
tougher fibres of the bark are not rffocted. At a certain 
period then, as 10 or 12 days before the fibrous part of the 
bark .hi»s become afiected, tlie plants are removed from the 
water and drie<l. After being dri<>d the stems bettome brittle, 
and are easily sejtarated by rubbing or beating from tlm 
fibrous part of the bark, which is the only part cmjdoyed in 
the manufacture of linen. It,x'dll appear that,,if the putte- 
factive process- s)rall proceed too far, the fibrous as well as 
the more mucilaginous part of the bark may be effected. It 
is, therefore, a point of practice, to allow the putrefactive [iro- 
cess to proceed just the length of afiecting the softer part of 



FLAX. 


341 


tlic stem, without acting upon the fibrous part of‘the bark. 
And the usual manner of performing the process of steeping 
is the following: 

The little sheaves made up after the jjrocess of ripp}ing, are 
cjirried away to a pool or tank, cither containing water, or 
into which water may be conveyed and in all cases the water 
ought to be soft. 

The .sheaves should be built in the pool in a neai’ly upright 
position, the heads of them being uppermost. They are then 
under water by stones or heavy substances of any kind, 
in such a manner as that they shall not rise lo the surface. 
I'lioy must not, however, be eompressed to tlie bottom, but 
merely so loaded as that they shall be kept below water. 

'I'he period of steeping to the proj)er point mnst.bo cai’efully 
watched. • In.,*vann we.'ither 8 days will sometimes sufiicc, in 
other cases 10 or 12. After tb.e Sixth or seventh day, the state 
of the flax must be observed from time to time. It is safer te 
.steep it too .short a ]»eriod than over so little too long. In 
the first ease, merely a little more time is required in the fu¬ 
ture* pnicesses; in the second the strength^ and texture of the 
fibres may be injured. 

IVhcn the flax is found to be sufficiently steeped, it is to be 
taken from the pool sheaf by sheaf, and biid in heaps near the 
w.ntering-place until the water has drained oft’. It is then to 
be carried aw'ay te a dry and airy gr.'iss plot. Here the sheaves 
aw opened out and spread tliinly and evenly in rows upon the 
gi'onnd, the spreaders .working backwjirds, and causing the 
but-ends of one row just to touch the tops of the next, so that 
the whole plot of ground shall _b«* covered with a thin coating 
of flax. 

In this stiite the flax is allowed to lie for a time, deteiinined 
by tire state of the weather, generally 10 or 12 days, and 
.sr>Tnctimes mpre. 

During the further proc(>ss of rotting, m*'^eiv-rotting as it is 
termed, the dissolution of the soft pju’t of the stem is still fur¬ 
ther promoted, and the whole becomo.s harrl. When it ha.s 
Lain for a sufficient time, which is known by its'being brittle 
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when rubbed, and when it is at the time sufficiently dry, it is 
bound up again into sheaves, but larger than those made before 
the watering process. > It is allowed to remain in these slieaves 
a little time to dry, after which it is carried home. 

The carrying home of the flax terminates the preparation, 
in so far as the mere grow’cr is I’oncerned. The remaining 
parts of the operation are properly the province of the manu¬ 
facturer. But sometimes the manufacture proceeds on tlie 
farm itself to the extent of partially separating the fibrous part. 

The first proi;ess in this case is breaking the steins, which 
is usually done by an instrument 
called a break. This machine con¬ 
sists of tluree triangular planks, 
fixed together at both ends. Two 
triangular planks arc fixed to an¬ 
other frame. The two frames arc 
fixed together at one e\\d by a 
hinge, and work the one into the 
otlier, as in the figurj. 

The upper moveaole frame being lifted up, handfuls of flax 
held in one hand are “la.vd upon the lower frame, while with 
the other luind the upper frame is made to work upon the flax 
by repeated strokes. In this manner the is bruised, and 
pnt into a state to have tlie ligneous refuse separateu I'rom the 
fibrous part by beating or scutching. 

Scutching may be performed either by maclunery or by ma¬ 
nual laboim When pcrfei'med by manual labour, handfuls of 
the flax being suspended by one hand over a ])lank,. ai'e beat 
by a Qat pieee of wood held in the other hand. By repeated 
strokes, the woody refuse of the stem is separated from the 
fibrous part of tlie bark. But the operation of scutching is 
now very generally perfoi-med by machinery, the raw material, 
after being brtysed by»the bref-k, being sent to, the lint-mill 
for that purpose. { . 

To complete the process, and to get the fibres sorted into 
lengths, so as to be fitted for .spinning, the lint goes to a class 
of persons whose province it is to give it this final preparation. 


Fig* 175. 
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Tliese are termed hecklers. The heckler operates bj means of 
a set of numerous teeth, placed vertically upon a boaivl. The 
flax is pulled repeatedly by the hand through these teeth. In 
this way, and by using heckles of different sets of tepth, the 
workman sorts the lint into lengths. The refuse after this 
operation is tow. 

The produce of fliu varies greatly with the seasons, spil, 
and management. It may be said to be from 30 to 00 stones 
])er acre, that is {Biter being scutched, and betbre Being combed 
or )i(!ckled. • 

Jlesides the jiroduce of the jdant in lint, thal of its seeds is 
»>f considerable importance. The (ju{mtity of seeds jwodueed 
on the acre v.'iries {is gi’catly as th.'it of the produce of the 
.stem. It niav be said to be i'roin 0 to 10 or 12 bushels to the 
{icrc. 

The seed is freijncntly divided into tlirec sorts: the tirst 
sort is reserved ibrseed, the second iijr bruising for oil, .and the 
ihird or refuse is cmidoycd {>1 once for '.he tceding of cattle. 

The e{i[)snlcs eontiiining the seeds, we have seen, are sepa- 
{•{iled by the ri|))>le. The ripjilo is crirried to the held, and the 
ojicration tidies jd{iee before the handfuls o^' tne flax are bound 
into sliein ' 1o lie carried to the watering pool. 

'fhe e:.]».sidcs {ire then dried in tin- .sun. during which a mun- 
b< r of them will o).en, and idlow the seeds to escape. These 
an- the best and ri}iest. and may be r .•served, if .so wished, for 
sowing. . 

Tlie rcniiiining sceds,{{rc .-.eparated from the c{ijisules by a 
slight beating. The seeds are then carefidly .sifted and win¬ 
nowed, and laid in some jirojierly ventilated pl.ace. eart^Jjcing 
taken to turn them from time to time. 

'I'he expression of the oil by bnii.sing is a sufficiently simple 
proeiss, and is done by mtichines more or less perfect. 

•’I'he refust; of the seeds ma.y be givpn to live-stock. They 
{ire highly nutritive in every form. They at^ fre<]uently given 
boilctl to young .animals, as calves, and to sick horses and 
etiws. Jly the jiroeess ol' boiling, a jelly is formed, which all 
herbivor(m,« animals will eat. It is for this purpose that the 
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refiise of 4he seeds of the flax, which are Hot sufficiently good 
for crushing, is often I’eserved. 

The culture of the flax does not extend in this country, and 
has generally decreased as improvements in agriculture have 
advanced. This arises in part from the nature of the plant, 
the minute care necessary in its cidture, and the large supply 
of extraneous manures which it requires. It arises, however, 
also, in a great degi’oe, ‘from the extended commercial rela¬ 
tions of England, which enable her to obtafii the quantity of 
the raw material required from countries better fitted to pro¬ 
duce it, or where the comparative c.xpense of labour is less. 
Flax, it has been said, requires a large proportion of vegetable 
matter in tlie soil. Sometimes, for tliis reason, i»eaty soils 
will produce it in great abundance; but the best flax-soils are 
those rich vegetable grounds which exist in neyv’ countries, as 
over all the temperate parts of America, and even in the north 
of Europe, and chiefly upon the flat margins of rivers enriched 
by deposites of mud. These are the gi‘cat flax-soils of the 
world, and may supply this country witli tlie material, for the 
uses of the arts, in any quantity that may be required. The 
best eultivatoi's of flax in Euroi)e are the Flemings, amongst 
whom the linen inanufactiwe took early root, and who have 
ever since pursued the culture of flax with diligence and suc¬ 
cess. 


* 2. Hemp. 

I • 

Hemp, (Januabis sativa. is of the natural order Urticete, the 
Nettli^.. tribe, many of the species of which, like the hemp, 
are remarkable for the tenacity of their fibres. Even the com¬ 
mon nettle, familiar to the farmer as a weed, possesses this 
property. 

The hemp is supposed to be,of eastern origip. It is vCrj’ 
generally diflusei^over the world, and has been used for sup¬ 
plying cordage and cloth for a period unknown. 

The hemp is a very fine and graceful plant. It is dioecious, 
that is,’ the male and female flowers tu’e produced on different 
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plants. It grows with us, in the fields, to the height of 5 or 
6 feet, but in the richer soils of warmer countries it attains to 
a much greater elevation. In the fertile plains df Lombardy 
it rises to tlic height of 12 feet and more; and, mingled with 
the maize and other cultivated plants, gives an air of surpass¬ 
ing richness to the landscape. 

Tlic leaves of the hemp are powerfully narcotic'; its seeds 
arc nourishing, and arc eagerly con.snme(l by birds; and Aey 
produce an oil which is used for many purposes ’of the arts. 

Hut the gi*oat use of hemp is for the making of cordage and 
canvass. For this, its tough, durable, and clastic fibres are 
suited beyond any other substance*. The supjily of hemp for 
llie coi’dagc and canvass of the shipping of this (iountry is im- 
iiu’nse, and forms a vast trade with the ports of the Baltic. 
Hut, besides being used for the canvass of sails, sacks, and 
otluT coarser fabrics, hemp is cnjployed in forming numerous 
cloths used in domestic economy, as Jowels, coarser table-cloths, 
and tlie like. 

Hemp, like flax, prefers a rich vegetable .soil, but it is not at 
all nice in the choice of soils, growing in clay, sand, or peat, 
provided merely the land is kept rich wi^h manures. Hemp, 
too, possesses the anomaly of growing upon the same spot for 
successive ycjurs without degeneracy. 

For hemp the land may be prepared in the same manner as 
for flax. But hemp, unlike to flax, may precede or follow a 
(u-op of corn in the rotation ; and the I'eason is, that while flax 
inviu'iably renders the Jand more foul, the tendericy of hemp is 
to smother and choke all other plants. Grass-seeds, too, can¬ 
not be sown with hcgip, because they would be destroyed un¬ 
der the shade of its thick foliage. 

Hemp may be introduced into the rotation in such a man¬ 
ner us the following:-Ll. Fallow or green erop; 2. Wheat; 
9. Sown grasses'; 4. Hemp; 5^ Oats. • Or, 1. Fallow manured ; 
2. Wheat or /)i|:hcr corn-crop ; *3. Sown passes; 4. Oats : 5. 
Hem 2 > manured; 6. Corn-crop. Or, in verj’ rich soils, hemp 
may follow hemp, provided the land is Largely manured every 
second year. 
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The land intended for hemp sliould always he ploughed in 
time to receive tlie influence of frost; and when it follows a 
corn-crop, besides a deej) ploughing before winter, it should re¬ 
ceive two or more ploughings in spring, so a.s to reduce the 
.soil to a fine tilth, and free it of root-w’ceds. 

The period of sowing hemp is later than that of sowing flax, 
for it is more easily injured by tin* fro.sts of spring. It may be 
sown towards the end of April, or beginning of May. 

The be.st seeds are held to be those obtained from Riga; but 
w'herever the seeds are procured, (vnre mu-st bo taken that they 
be fresh, which'will be known by their being heavy and bright 
in the colour. 

The quantity of seeds sown to the acre is generally from 2 
to 3 bushels, and the eonmion method of sowing is broadcast. 
But hemp is well suited to be sowm in rows, tjiis laethod of 
cultivating it presenting the advantoge of allowing the inter¬ 
vals to be well tilled, and pf admittiiig air to the plants. 

The distance between the rows may bo 30 inches. The horse 
and hand hoe maybe botli employed. In the flrst hoeing, the 
plants should be hoed out to the distance from one anothei’ of 
a foot in the rows, and after the interval of a mouth or six 
U'cclw, anotherhor.se and hand hoeing should be given, which 
will complete effectually the summer culture of the hemp. 

But the common i>ractice in the hemp <lislricts is to sow 
broadetLst, hoeing the plants to the distance from one anotlier 
of a foot or 16 inches, and giving another hoeing after an in¬ 
terval of a month or .six weeks. l’hc;’e are other districits, 
again, in which it is common to giv<^ no other culture tlian to 
j)ull ap^the larger weeds, trusting to the rapid giwvth of the 
hemp to overtop all kinds of plants. 

As the season advances, the hemp grows with great rapidity, 
and in autumn it is pulled u}». lint Bie circumstance of the 
male and female flowers being 0 ^, 1 , different plants gives rise tta 
a peculiarity in th^method of treating th»< heipp which exi.sts 
in the ease of no other of our cultivated plants. 

Tlie male plants are distingui.shed fniin the female by their 
producing numerous flowers. 1’hese, after they liavc stood 
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saiiicipotly long to discharge tiheir pollen, are pulled up, the 
female plants being allowed to stand tor several weeks longer, 
to ri[>en their seeds. The period of pulling the male plants is 
generally five or six weeks before pulling the female.or seed- 
bitaring plants. Thus tliore are two harvests of the hemp, the 
one five or six weeks before the other. 

When tlie period of pulling the male plants arrives, which 
is denoted by the forming of the seed upon the female plants, 
tlie pullers w’alk betw'cen the drills, when the row-system is 
adopted, and, u lien the broadcast is used, * in the furrows 
between the ridges, and stretching across, pufl up the stalks, 
taking eartf not to trea«l upon or break down those that are 
to remain. The mule plants are easily known at this time 
by their yellowish e(dour and faded flowers. \\Tien pulled, 
they are tiepin small bunches, previous to being carried to 
the pool to undergo the process bf steeping, as in the cfjse of 
flax. , 

The second pulling takes place when the female plants have 
matured their .seeds. This is known by the brownish colour 
of the capsules, and by the fading of the leaves. 

The plants arc then bound in bunches and set up on end to 
dry, in the same manner as sheaves of corn. When the whole 
arc .so dried that the capsides can be easily rubbed from the 
stalk, the sheaves are slightly thrashed, and thus the eapsidcs 
are separated from the stejns. 

When this is done, the plants are taken in small .hunches t«» 
the pool to be steeped^ 

The male plants, w'c perceive, undergo the process of 
steoi)ing before the fennde pkants. The manner of p^^rform- 
ing it is in botli cases the siime. But often the female plants 
do not undergo the process of preparation in the same yesu\ 
but nre stacked, so as to be ]»rcpared in the tbllomng spring 
tflid summer, 

As it is in ao\ue cases necessary to econo’pise the water used 
for steeping, the Avater of one pit or pool is made to serve the 
pur])ose of successive Avaterings. Sometimes fiA'e waterings 
tak(! place in the same j)ool ; but there should not, if possible, 
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be more ^han three without the admixture of fresh water, 
since theJiresher the water is the better. 

The bunches are generally placed in the pool in rows, cross¬ 
ing one another, and pressed down by some heavy substance 
laid upon tliein, so as to be kept from rising to the surface, care 
being at the same time taken that tliey are not so loaded as to 
be forced do^vn to the bottom. If the weather be warm, 4 or 
5 days will frequently be suHieiont; if not, 2 or 3 more ; but 
the period is'<lenoted by the stem being so softene*! that the 
outsitle coat slnjl come cjisily off. Caro must be taken, as in 
the case of tiax.* that the putrefaeti\e process docs not proceed 
so far as to injure the cortical fibres. 'I’hc cpiantity put into 
one jiool may be the product* of an acre : but it is better that 
the quantity be .small ainl the pits challow. 

When tlic‘ hemp is thus stecjtcd, it i.s, lilic flax, taken out «if 
the pool and carried away to a plot of .sward, on which the 
plants are spread .singly anil rcgidarly. 

The hemp thus spread out, lies 3,4. or more weeks upon the 
surface, and is turned over not less than twice a-wcek. It is 
thus subjected to the fimther influence of the rains and dews, 
and the decompositfon of the ligneous part of the stem is pro¬ 
moted. By this jtrocess the stem becomes hard and brittle. 

• When the hemp is seen to be in a state for rtiinoval, it is 
taken from the ground, bound into bunches, and carried home 
to the barn, where it undergoes the jirocess of bruising by the 
machine called a break, as in the case <}f flax. 

When ttms prepared it is bound uj} in bunches, generally 
weighing a stone each, and carried to market. 'I’ho hemp 
which breaks off in the operation is technically ti^rmed shorts ; 
and is talf the value of the long henqi. The refuse is used as 
fuel. 

Often the steeping process or wate^-rotting is omitted^ and 
the hemp is simply dew-fotted. ^Thu.s, when the female planiA 
ai*e not immediate^ prepared, but are drie*]^ jind stored up 
during winter, they are not put into the steeping pool, but 
spread on the sward early in the next sc.ason, as in .Ismuary or 
February, regularly turned, and exposed for a sufficient time to 
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the influence of the weather. In this manner the necessary 
decompositicm of the stem takes place; but it is alwtvys better 
to hasten the fermentive process by steeping, the texture of 
the hemp being injured by too long exposure. 

After the hemp has undergone the operation of breaking, 
piisses into the hands of various artisans. 

The first operation is that of heckling; which is done either 
by the hand or by iniachinery. The hemp is first beat, and 
then dressed by means of fixed heckles, resembliftg those used 
for flax. It is arranged into sorts, finer or coiirser, to j uit the 
demands of purcbasci’s. It then passes into tile hands of the 
spinner, of the whitster, as he is called, of the weaver, and of 
the bleacher. 

Tlie produce of liciu]) in rough fibre, that is ludbrc heck¬ 
ling, varies from 30 to 50 stones and upwards per acre. It 
leaves a large* return when the crop is good, but the expense 
of labour in all eases is lai’ge. \ 

'I'he «iuantitv of seeds produced is not loss \arious than that 
of the fibre ; 10 or 12 bushels to the acre are considered as 
a medium produce, but this (juantity is often considerably 
exei'cded. 

It is a question in the case of hemp, as of fiax', how fiu* it 
is expedient to extend its cultivation in this country. In 
many cases, ei'rtainly, hemp might form a profitsible subject of 
culture. It is held to bo a good paying crop in the districts 
where it is yet raised, and in many cases the first crop of 
hemp raised from peaty soils might be found more than the 
fee-simple of the ground. But yet, as an object of general 
culture, it does not appear that much public or private Jlienefit 
would result from an increjise in the production of hemp. It 
is a plant that requires a lai’ge supply of manures, not always 
easily' obtained, and a degree of minute labour not always con- 
sstent with the rcgidar business of a well-ordered farm. It 
can be obtainpij^, too, in unlimited quantify from other coun¬ 
tries ; and it appears that the home cultivation of it has dimi¬ 
nished as the commercuil relations of the country have been 
multiplied and extended. 
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Of tha textile plants of Nortlierii Europe, greatly the most 
iinportautinre the flax and hemp. 

Numerous plants, however, yield fibre of sntficicnt teuaeity 
for forming tlfi'eads. Some of these have been 'partially cul¬ 
tivated, or made the subject of experiment. 

Many of the nettle tribe, as well as the hemp, yield tough 
and durable fibres. The common nettle Urtica dioicu, might 
be used for this purpose. 

Urtica nivea, the Chinese or White-leavwl Nettle, is a native 
of China, Japan, and other countries of the East, whore it is 
used for making cordage, and sometimes thread. No satisfac¬ 
tory experiments are recorded of the culture of this plant in 
lilurope. 

The Siberian or Hemp-leaved Nettle, Urtica camiahitau is 
a native of Siberia, whence its seeds were brought to ,St Peters- 
burgh, and dispersed over .Europe. No eonclusive t-xpeud- 
ments upon it, a.s the subibet of cultui'e, seem to have been 
made. 

Urtica canadmsis, and others of the genus, have been pro¬ 
posed for u.se : but experiments upon them as the sidtjeets of 
useful culture, are Entirely wiinting. 

Ascleplas si/riaca, Syrian Swallow-wort, is one of tin* textile 
plants. It is a nativt; of Canada, though termed Syrian. In 
Canada it fills the woods with its fragi’auce w’hen in flowt>r. 
Its seeds are surmounted by tufts of silky dowm, which can be 
used lilie cotton. This plant, though long known in England, 
has never been cultivated for economic uses. It is perennial, 
and may be planted in I’ows. Its habit is to send forth nume¬ 
rous shoots, and in the third vear these will liave covered all 
the gi‘oimd. Independently of the down of its seeds, the bark 
of the plant yields fibres like the liemp, and, it is said, mon* 
abundantly. It has been partially cliltivatcd in Franco; in 
some parts of which it ipay be said to be naturalized. Its cul¬ 
tivation has made^ome progleB.-^ in Silesia. far it could 

be advantageously introduced into the agriculture of the north 
of Europe is not yet known. 

Various common plants yield fibres of sufficient toughness to 
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be made into thread; as the Espaiiio Kush, &'(ipa tetjtacmiuta, 
which is used in Spain for obtaming coarse thread ;4he Com¬ 
mon Broom, dptisua acoparia ; the Spanish Broom, Spartium 
jimceum; dirterent species of* Aloe, and several plants of the 
Lily tribe. 

Fhormium tcnax. Iris-leaved Flax-lily, sometimes termed 
New Zealand Flax, has recently attracted attention for .the 
uses of its 6bros. This plant grows with broad, stiff leaves, 
like plants of the lily tribe. It is found in New Zealand and 
Norfolk Island, where its fibres arc converted into threads, 
fishing-lines, cloth, and mats. It has since bebn used for cor¬ 
dage for ships, and it is found to be well suited for the pur¬ 
pose; and it has recently been manufactured into various coarse 
fabrics in this country. It has been long grown in gardens in 
England; and, in the south of Indand, some attempts were 
made to cultivate it for use. The iris-leaved fla.x-lily, how¬ 
ever. I'cquires a warmer tcmperatfu’c than we possess in these 
islands. 

The warmer regions of the world abound in plants jmssess- 
ing a fibrous stnu-ture of the bark, which renders them ca- 
j)a.hle of being eni|»loj ed in the making of ropes, thread, and 
cloth. 

Other plants produce a down which envelopes their seeds. 
Of these, gi'oatlv the most impoilant, and now an object of vast 
consumption, is the Cotton plant Goaaypium. This is the 
plant of warmer countries, and can only be known in the 
colder parts of Euro))c as the subject of commerce. The 
wanner jiarts of the tem])cvate zone, and also the intortropical 
regions of America, Asia, and the accessible parts of Africa, 
can furnish us with the down of the cotton seeds in unlimited 
quantity. 

SSeveral native plants? furnish a pappus or do\vn which, it has 
Veen supposed, might be converted into cloths. I'hc down of 
some kinds of ^riophora, or Cofton-grassds, the produce of our 
bogs and heath soils, has been manufactured into cloth, and 
exhibited in the country as curious native productions. 
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IV. PLANTS CULTIVATED FOE THEIE OILS. 

The plants ^usually cultivated in the north of Europe for 
their oils, are— 

1. .The Rape, and other plants of the Cabbage genus. 

2. The Mustard, the R.addisb, the cultivated Camelina, and other 

Crucifeni.'. 

3. The Herup and Flax. 

’4. The Poppy. 

The oils whieh these plants yield are obtained by bruising 
their seeds, and are tenned Fixed Oils, There is another class 
of oils obtained by distillaticni, tenned Volatile Oils. These 
last are yielded m an especial manner by plants of the Mint 
family; but the plants produeing them are rarely thp subj(*els 
of cultivation on the large scale. 

Of the oil-bearing plants' of the north of hairope, the most 
extensively cultivated are the fusiform varietie.s of the genus 
Brassica, namely,— 

1. Brassica Napus—Rape or Cole. 

2. Brassica campestris—Navew, Rape or Coba. 

3. Brassica Rapa—Turnip. 

4. Brassica pnecox—Early Colo, 

The two last species arc only partially cultivated tor their 
oils; the two former are regarded' !is the most important of our 
oleaginous plants. 

The manner of cultivating these pla,nts for their loaves has 
been described, and there is no other difference in the man¬ 
ner of cultivating them for their seeds, than suffering them to 
stand until they are ripe. The turnip and early cole will usiudly 
ripen their seeds in tlie same year, and so will the other spe¬ 
cies, if sown sufficiently early, and if* the produce of .spring- 
sown seeds is sown; for these, li|ce otlicr cultivated plants, ac¬ 
quire the h^it oj'lato or early rij)ening, ajstyjrdiiig to the 
period at whifth they arc habitually sown. The proper period, 
however, of mowing the seeds of the rape in this country is in 
summer or autumn, that they may ripem their seeds in the fol- 
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lowing summer. They are to. be kept clean by Jiorse and 
hand hoeing in the first year; tliey will be in flower in the May 
of the following year, and in July the §eeds will be ripe. 

■ The plants are best reaped by the sickle, and the ojieration 
is to be performed with care, so as to prevent the loss of seeds 
by sliaking. The plants may be bound into bunches, and 
placed in stacks until it is convenient to thrash them. But it 
is better to thra.sh them sis soon as they are didcd. This may 
be done in the field, if the weather is good, bj* thrashing on 
boards, M'ith sheets of canva.ss spread underneath ; or the crop 
may be carried home to the barn and tlirashed there. The 
seeds are easily disengaged from the pods, and the most suit¬ 
able' instrument for the purpose is the flail. 

The dried stems are of little value. They are sometimes 
given to ^.attle in place of straw: but it Ls better Ibat they be 
employed only as litter, and so made into mannrfe. They are 
sometimes burned for tbe potash they contain. 

'’The seeds are spread for a time upon the granary floor, not 
le.ss tlian siweral weeks. They arc then bruised in mills of 
different construction. 

The mill used for the bruising of the se^tls of this and other 
plants for oil,.is in most [liwts of Eurojic a very simple ma¬ 
chine ; consisting merely of a millstone placed vertically, and 
moved round by a horse or mule in a circular trough. The 
seeds being placed befori* it, it crushes them, and so the oil is 
expressed. More perfect mills, however, are cnijiloyed, and 
peiform the work by s^pniping. In Holland, the Netherlands, 
and part of Germany, where the culture of the oil-]>lants is ex¬ 
tensively practised, it is common to have jui oil-mill attached 
to the farm. In England the seeds of the oil-plants are always 
sent to the oil-manufacturer, the preparation of the oil form¬ 
ing a distinct profession.* 

•The refuse consisting of th^husks, jifter the oil is expressed, 
is rape-cake.* ,This being groufld, forms flic manure termed 
rape-dust. 

Besides the rape and other species of cabbage, the plants of 
the Sinapis or Mustard genus, and of the Haphanug o” Radish 


z 
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geniis, yield oils from their seeds, and may he cultivated for 
that pm-pose. 

Of the genus 6'impiit, either tlie white or the black species 
may be sown. The black mustm'd, Sinapia nigra, is the spe¬ 
cies usually cultivated for the woll-kno\vn condiment mustard. 
But tlie white species, Sinapia alba, is rather better suited for 
the production of oil, it being more productive of pods, and 
less subject to injury from insects in the early stages of its 
growth. Either of these species may be sowm in March or 
April, and in July or August the cropw'ill be ripe. They are 
easily cultivated, but they are apt to spring up again from 
seeds that may not have vegetated in the first year. 

The Raphanua or radish is etpially suited to yield oils as the 
mustard. The common radish, Jfap/ianna aaliviia, is well 
known as a salad. It shoidd be cidtivated, as all such plants 
should, in rows; and. as it spreads over a considerable space, 
sufficient room should be given to it. It flow'crs and bears 
seeds for a long time during the season, but no difficulty e.xists 
in knowing the proper period for reaping it. A variety, de¬ 
rived from China, has been supposed to bo more productive of 
seeds than those in'common cultivation, and hi\s been accord¬ 
ingly termed Ilaphanna aafivua oleifr.r. 

The mustard and the radish have this superiority as oil 
plants over the rapes commonly cultivated, that they are sown 
and reaped in the same season. The quality of the oil is nearly 
equal. 

But the.se plants are never eultivatejl on the. large scale in 
England. They are, however, supplied in coirsiderablo quan¬ 
tities to the oil manufacturers by nurserymen, who dispose of 
their spare produce in this manner. Even the wild mustard 
and wild radish, plants which sometimes spring up in vast 
quantities in our cultivated fields, yi6ld s(?eds wliich produce 
oil; and sometimes the ip'oducc of these destructive w'eeds may 
in this manner be turned to account. 

-- Almost all cruciferous plants yield more or less of oil. One 
of these, Camelina aaliva, cultivated Camelina, is a plant pro¬ 
duced in various parts of Germany and Italy for this pniqtose. 
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This plant is, like the last-mentioned species, an annual, and 
is raised witli facility. It grows spontaneously over a great 
part of Euroj)e, and is a fre(pient weed amongst flax. It grows 
best on light sandy soils, and in the south of Euiope two 
crops of it can be produced within the year. The oil it pro¬ 
duces is said to be fine in quality, retaining a good flavour, 
and in biwiiing it does not produce any disagreeable odour. 
In the south of Europe it is sown in April or ‘May, and is 
.sometimes ready in less than three months, .so tfeat it is one of 
the quickest growing of the oleaginous jdants.* The seeds are 
sown thin, and tlie jdants hoed if too thick. * It is pulled or 
cut, and laid in a covered place to complete the ripening and 
drying of the seeds. The.se being then freed from the stalks 
by boating, are winnowed, dried, and bruised. 

LiuuuhvsUatiKsimum, flax, yields an oil by expression, which 
is greatly used in the arts. But*it is cultivated at the same 
time for its fibres ; and for obtaining its oil, it is merely .suflered 
to stand until its seeds are matur<‘d. The manner of separating 
the capsules which contain the seeds from the .stems, has been 
deserilx'd. The seeds are bruised in the same manner as those 
of the other oleaginous plants. The refuse after expression is 
termed oil-r(tic<-, and forms a nutritive food for cattle. 

The seed.s of the hemp, in like manner, yield oil, which is em¬ 
ployed for nearly the same purposes as the oil of flax. The 
hemp, however, being dieeeibus, only part of the crop yields 
(jil, namely, the female or seed-bearing plants. , 

The Poppy is cultivated in various parts of hhiropc for its 
oil. The oil of the poppy is sweet, and well suilei! for domes¬ 
tic u-ses. It is esteemed to be the next in qui4ity to ,Jhat of 
the olive. 

Any of the species of Pnjmrer will yield oil. But that which 
is generally cultivated in Europe for this pnri)Osc, is one or 
otlier of the yarieties of Papevser somnlferum, the sleep-bring¬ 
ing or opium ]»o\>py. 

The soil for th<‘ poppy requires to he well pulverized and 
imunircd. In the parts of Flanders where it is cultivated, this 
point is especially attended to. It frequently sueeoedi. rape in 
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the rotation, manure being applied to both crops. It should 
be sown early, as in March or April, cultivated in rows, and 
the plants’ thinned out .to 6 or 8 inches distant. The mode 
of reaping it in Flanders is peculiar. Sheets are laid along the 
line of the standing crop, upon which the reapers, gently bend¬ 
ing the heads forward, shake out the seeds from the capsules. 
When no more seeds will fall from the capsules, tlic row is 
pulled up and placed in upright sheaves, in order to allow 
those capsuled to ripen which had not at first jdclded their 
seeds. The sheets ai'c then drawn forward to the next row, 
and so the proeb-ss is continued throughout the field. 

Some plants of the natural family CompodUe yield seeds 
w'hich will produce oils by expression. One of these Helian- 
thus mniHus, the Sunflower, has been*cultivated in some parts 
of Europe for this purpose. This plant, a native of .America, 
and tamilhir to us as a gai'di-n flowci', is easily cidtivated. 
But it does not rank high a.s an oil-bearing plant, ami its 
seeds arc more usefully employed tor the feeding of domestic 
fow’ls. Another plant of the same family, Mmlia mtifa, like¬ 
wise a native of America, has been recently cultivated in 
Europe for its oil, and the result of the experiment is said to 
have been favourable. 

Several of the natural family 1'itihi‘Uifem' may be also cul¬ 
tivated for their oils. One of these is ( oriuiider, Cunaiitlrum 
sativum, a plant which is, however, more frequently cultivated 
for the aromatic flavour of its seeds. 

Of the tree.s whose fruits or seeds yjicld c»ils, the most im¬ 
portant is the Olive, derived originally, it is believed, from 
the East, but now cultivated on all the shores of the .Mediter- 

e* • 

rancan, and the southern counties of Eurojic. The oil of the 
olive is obtained in small <puititity from its seeds, but chiefly 
from the pulpy substance of its fruit. ” 

The Almond is a tre^; yielding oil of high estimation, bvt 
its cultivation is coflfined to tlte vv'armer countries. Proceeding 
northwards, the olive is succeeded by the walnut, the beech, and 
the hazel. The oil of these plants is obtained fi-om the seeds, 
and is sometinies mixed with and sold as the oil of the olive. 
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The warmer regions of tlie world abound in plants, producing 
oils ; such is Jticinm comumms, the Castor-oil plant, which is 
also cultivated in the south of Europe- There, however, it 
is only an herbaceous phmt; but in Africa and the warmer 
parts of America, where it is largely produced, it is a tree. 
In the Brazils it afVonls the prfaicipal part of the oil consumed 
in lam])S. 

Another of the oleaginous plants of warmer countries is 
^rachis hypogwa, American Earthnut. This ptent is remark¬ 
able for ripening its seeds under ground. It, has been culti¬ 
vated in the south of Kuroiie ; and with some tare it has been 
made to ripen its seeds in tlie latitude of Paris, and is grown 
abundantly in the Southern United States of America. 

Another of the oleaginous plants is tiemmum. Oily Grain, 
of w'hicli,there are several speeie.s. Oily grain is one of the 
principal hei’baeeous oil-])la.nt.s of .\frica and eastern countries. 
It was an oil-plant of the ancienf^.Tews, as it still is of their 
descendants, of the Arabs, and of other easteni nations. In 
Asia, it is the most generally diffused of all the oleaginous 
plants. It is grown in the south of Europe, but is unfit for 
cultivation in higher latitudes. * 

The growing of the oil-]>lants forms an important part of the 
agriculture of many countries. In England, the cultivation 
of tliei-ic |»liints is regarded as of minor interest, and is little 
practised ; not because oil is little consumed in England, but 
because that which is^equired for dome.stic purposes and the 
arts can be derived from other countries by commerce. 


V. )>LA>TS CULTIVATED FOK THEIK DYES. 

The plants chiefly cultivijjed in ^he north of Em-ope for 
their dyes arp^— 

1. Isatis tinctoria—Woacl. 

2. Bubia tinctomm—M.iddcr. 

3. B«8cda Luteola—Weld. 
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Isatis tfnctoria, Woad, is indigenous in various parts of 
Europe. It is one of those plants which yiehl the deep blue 
colouring matter so greatly valued in the arts. Indigo. It was 
in extensive use in Eurojie previous to the introduction of the 
indigo of commerce, which is derived from the green parts of 
certain species of hnUgofcra, thi* prt>duction of w'arnier coun¬ 
tries. 

Woad is a pertectly hardy plant, and in tliis climate is a 
biennial. Its Seeds may be sown t>arly in spring, in which case; 
a certain produce of leaves may be obtained in the same sea¬ 
son ; or it maydie sown in summer or autumn, when tlie re¬ 
turn is obtained in the second year. 

The plant requires a deep rich soil, perfect preparation of 
the ground, and a careful tillage during the jieriod of growth. 
It is best cultivated in rows at such distances front one an- 
otlier as to admit of the ojteration of the horse and hand hoe. 
It is usually grown on a flat' surface, although it may be cidti- 
vated in raised drills in the same manner as turnijis. M hen 
the leaves are of their full size, and before they have begun to 
change to their jtaler colour, they are picked oft' by the hand ; 
and in this manner‘successive crops arc obtained during the 
season ; and when the plants have shot forth their flowering 
stems in July or August, the land is ploughed and prejiared 
for another kind of crop. 

The leaves, when collected, are washed, and. bein' , dried, are 
caiT'ied to a mill similar to that used tor bruising t'o- .ceds of 
oil plants. The jiaste obtained is placed in heaps, and fei‘- 
mented, and the hea])s are then broken down and formed into 
balls, which arc thi^ subject of coininei'ce : or else the paste is 
first formed into balls, which are dried in proper apartments ; 
and to fit these balls for the dyeing process, they are reduced 
to powder in the same mill which had 'ocen employed to form 
tlie paste. The ground, material is then .spread 3 feet decfi 
on a floor, moistenetf with w'atc'f and slowly feriyented. Being 
then gradually cooled, it is ready for being stored in casks, or 
otherwise preserved until required for use. 

The colouring siikstanee may alsf) be obtained, like that of 
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tlie indigo plant, separately from tlio leaves. Thisas done by 
fumicnting the len ves in water, and extracting the colouring 
substance from the green part of the plant. The process is 
described in a work drawn nj) by the French Government in 
1811, at which time the cultivation of wood was a fai'ourite 
object with Napoleon, in his endeavours to find substitutes for 
the colonial pi*oducc of other countries. This method of pre¬ 
paration, however, does not seem to have been extended ; and 
less artificial jirocesscs prevail where the w'oad-culture i-i prac¬ 
tised. • 

The culture of the woad, and the ])reparin{^ of the leaves, 
require a minute care scarce compatible with the regular busi¬ 
ness of the farm, as pi-actised in this country. But the yet 
greater objection to its more extended culturt! is the uncer¬ 
tainty of.the returns, arising from the com)»ctition of the in¬ 
digo of commerce, which can bcf obtained in great abundance 
I'rom the intertro])ical counti'ies of^Xsia and America. 

The next of the common dye plants of F.uropc is Madder, 
It tibia fiitcfunim. 'fhis ])lant has an annual stem, but it is 
from the root that the dye is ju-oduced. Like others of the 
family to which it belongs, it tinges witli red the milk, the 
iiriiu', ami the boiu's (d‘ the animals that feed upon it. 

The mot is compo.sed of long succulent fibres, which strike 
deejt into the gr<mnd. The ])lant is best raised from sets, and 
should be cultivated in iwfs with a good distanee between. 
The method of the drill turnip culture seems entirely suited to 
the habits of this jdaii^; and doubtless in this manner it could 
be succ<*ssfully raised. The roots are taken up before w'inter 
in the third year, at .which time, if the soil has been ^uitable, 
they will hi* frequently fomid extending from 3 to 4 feet deep 
in the eail:!!. 'I'lie pi’oper kind of soil for this plant is a deep 
sand. * 

• The rootsj^ when taken fr<^n tlie gr ound, are (hied by a mo¬ 
derate heat, then poundedT by stamjJcrs. The first beat¬ 
ing separates an infei-ior kind of madder mixed with impuri¬ 
ties ; the second beating a medium sort ; the third is the in- 
terit>r and brighter part of the roots, called in thi country 



360 


PLANTS CULTIVATED FOR THEIR DYES. 


ffw/>-mad<Jer. The dye thus produced is a peculiar red, and 
is a substitute for cochineal. 

Holland was long the country from whicli wo. derived our 
supplies/)f madder, and the plant is still much eultivat«'d by 
the Dutch and ricmings. It can be readily raised in l.'Uig- 
land, for it is not a plant of difficult culture ; but experience 
has shown, that it can be prodiH-od nuire cheaply in countries 
where the climate is more favourable, and the cost of produc¬ 
tion less. 

II eld, or I)y<?r’s W eeil. Kt-xeifa Luteuku is anotlier of this 
class of j)Iants. ft is of the Kesidaecic. or mignonctle famih. 
It is a native, and generally a biennial. It is found ui>on earth 
brought from a great dejith, as tin* rubbish of coal -mini's. 

The weld.affords a tine yelhuv dye for cotton, wool, silk, 
and other substances. 1'hc weld and the bark of/hi’ Qiicrciiii 
fiNCfona yield tiie princi])al n-llow dye s employed in the arts: 
but the latter is now in t'he most general estimation in this 
country. 

Tlio weld is the most easily cultivated of all the dye plants, 
growing on a variety of soils, without reijuiring one of great 
fertility. It may be cultivated in the same manm-r as the 
clovers ami common grasses, that is, it may be sown with 
any crop of corn, and rcajied the following year. In this 
manner it is sometimes cultivated, being mi.xed with the clovers 
and grasses, and plucked up from amongst them when it is in 
flower. 

But the surer method of cultivating tiic weld is by itself, in 
which case it may be sown, in the month of May or later, 
broadca t or in rows. The surface of the ground shmdd be 
well smoothed, and the seeds, which are very small, lightly 
covered. The plants arc to he carefully cleaned during the 
period of their growth, and in the month of .Inly in tlie .second 
year they will be in/nil flowefjat.d then they are.to he pulled 
up, without waiting for the ripening of the set du. 

The plants are pulled up by the roots, and set upright, ge¬ 
nerally four together, to dry. When they are sufficiently dry, 
which will be in the course of a week or more, they are bound 
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into larger bundles, in which state they are ready for sale ; or 
they may be stacked, and preserved for years without suffering 
injury. The culture of the weld, therefore, differs from the 
other dye jdants in this, that no part of the preparation of the 
dyer falls upon the grower. The dye when extracted from the 
stalk, must be soon used, otherwise it will fennent and become 
useless. 

The produce varies gi'oatly with the seasons, being from 12 
to 40 cwt. of stems or more to the am*. It soin .'times yields 
a good profit, but the demand for it is very micertaiii. It fr. 
exceedingly subject to a species of blight. Couplii g this with 
the uneijual demand, little advantage seems likely to be derived 
from tlie more extended culture of it hi this island. 

• 

The uvi^d, the madder, and the weld, are the plants usually 
cultivated on the large scale fSr their dyes in the north of 
juiroiie. But innumerable other ^lant.s yield those beautiful 
substances, and arc partially cultivated : 

1. Crontg stifiruHf Siiffron Crocus, au autumnal species of a 
genus known to us as yielding amongst the earliest of our ver¬ 
nal riowers. The plant is cultivated from bulbs. The dye 
produced is saffron, and it is derived from the stigma and 
style of ibe plant. The colour of the crocus, however, is very 
fugitive, being obliterated by the action of the solar rays. 

2. CnrthutnuK tiiictoriu». Bastard safirou or safflower. It is 
the ffowers of this plant which are n.sed for dyeing. The dye 
produced is of two kinds, a yellow and red. The yellow is 
separated by inacei’ation in running water. The remaining dye 
is a delicate red moru beautiful even than cochinpal, bn^it is lit¬ 
tle jiemianent. When ground with pure talc, it forms the rouge 
tenned by the French romje ngvtale. The seeds yield also an 
oil, Avhich is used in medicine and painting. The pltint is cul- 
flvated in v^irious parts of linrope, «nd extensively in Fgypt 
and the Levan^, whence gi'eat (piantities arc imported into 
England for painting and dyeing. 

3. Nerium tine tor turn. Dyer’s Oleander, one of a genus of 
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beautiful evergreens, yields iudigo, and it is believed might be 
cultivated for that pur|io8e. 

4. Galium verum, Lady’s bodstraw, a familial' plant of tlie 
natural family Hubiacete, and yielding, like the madder, a red 
dye. 

5. Bhamuus infecloria, Yellow-berried Imekthorn, the fruit 
of which produces a yellow dye, is cultivated in bYanco under 
the name of Graiue iPAviijmn. The dye is extremely fugitive. 

1,•Croton tinclorinm, Officinal croton, yielding a beautiful 
blue, which is employed U) dye silks and wools. This sub¬ 
stance is kuowd to us under the name of Turnsole. 

A vast number of other plants could be enumerated a.s 
yielding dyes, and ca])able of being cidtivated for that pur¬ 
pose. The colours they yield are more or less valued for their 
permanence and hciuuty. , 


VI. PLANTS CULTIVATP:1) for TTILIR SUUAIL 

Of the plants whicli are either cultivated, or which admit of 
cultivation, in Euroj)e, for their sugsir, the folKtwing may be 
enumerated:— 

1. Beta cicla et, vulsaris—WliiU- ami Common Bool. 

2. BrassicaRapa,Solaumii tuberosum, Pastiuacasaliva,ami oilu‘r)>lauts 

producinij tuber ami mucilasrinou.s roots. 

3. Vitis vjnifera, and other spcck‘,s ofOrape. 

4. Betula alba—Tho Birch. ^ 

i>. Acer snccharinum—The Susfar-lMapIc. 

(5. Saccharum ofriciiiarum—Tlic Sucar-Caiic. 

The Beet is now cidtivated largely in France for its sugar. 
The sugar produced can be crystallized, and Is then litth; in¬ 
ferior to'that derived from the sugar-cane ; but it cannot yet 
enter into competition vnjth the Jitter with respect to cheap¬ 
ness of ju'oduetion. The manufacture in Fraucg; owed its ori¬ 
gin to the rude plans of Napoleon, to render his empire inde¬ 
pendent of the sugar of commerce, and Ls now only maintained 



PLANTS OULTlVATUn I-OR THEIR SUGAR. 363 

by a system of fiscal nsgulatioiis, which exclude, or a^mit only 
on unfavourable conditions, the produce of the sugar-plant of 
the tropics. 

Although, under the artificial system by which it is support¬ 
ed in France, the manufacture of the sugar of beet cannot be 
regarded ith favour, yet it is of great interest and curiosity, 
as evincing the large quantity of sugar which exists in certain 
vegetables, or the faeilit}" with which their constituent i)arts 
may be converted into this nutritive and grateful substance. 

Jlesides the beet, the roots of many e^mmomplants ])roiluce 
sugiir ; such are, the turnij>, ami others of the diibbage genus ; 
tlie iiotato, the parsnej), and other plants which have tubers or 
large mucihiginous I’oots. \oue of these, however, has been 
cultivated on the large seale for sugar, tliough many of them 
have bcei^subjected to experiments, which evince the ]iossibi- 
lity of deriving sugar fi’oni them 4u considerable quantit}'. 

1’h(.“ ^’ine, I'Hin riniferti, ami otl^r si)ecies of Grape, yield 
sugar; but tlu'v ari' never cultivated for this pm’pose ; for, 
while they are inferior to other plants for the production of 
sugar, they are superior to any for the special purpose tor Avhich 
they are cultivated—the juoductioii of wine. 

'Phe Biich, Jiviulu ttHta, w'hen its stem is perforated, yields a 
large (jiiiuility of juice, from AA'liich sugar may be obtained by 
boiling; and the inliabitants of countries w'liere the bircli 
abounds, snpi)ly themselves, in this mmmer, Avith a sjtecies of 
domestic sngar. 

^ • 

The Sngar-mai>le, j^er mrvharhiiim, is one of the immme- 

rable marvels of the American ibr<>st, extending over a vast 
tnu't of country, froin Lake' St John, in Canada^ to tl\^upper 
l)arts of Peuiisylvania. The juice is extracted in the early 
pai*t of the year, while the ground is yet covered Avitb snow, 
by boring holes Avith an Huger in the trunk. The juice, Avbicli 
continues to floAv for five or six Avcok%, is conveyed to a trough 
at the foot o? ^ejjeh tree, and collected every day, and poured 
into casks, fi'om which it is dravATi to fill tlie boilers, which are 
upon the spot. It is then evapoi'ated by means of a brisk fire, 
until the liquid isiu'duced to a syi-up, Avhen it is left to (!ool, and 
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it is then strained through woollen cloth, to separate the im¬ 
parities. It is boiled a second time, until it is of a proper con¬ 
sistency to be poured into moulds. The sugar obtained in this 
manner,is equally grateful to the taste as the brown sugar de¬ 
rived from the sugar-cane; and it is equally suited for culinary 
uses; and when it is refined, it equals the finest sugai-s con¬ 
sumed in lmroi>e. The sugar of the maple su 2 )plics a large in¬ 
ternal consimiption in Canada and the \orthern I’nited States 
of America;'but tlio jdant has not been introduced for this 
purpose into the -cidtuR* of Euroi)e. Other species of Aceriiiroi 
yield sugar, but none of them in quantity equal to the sugar- 
ma2)lc. 

But the i>hint which yields the largest supjdies of this sub¬ 
stance is the Sugai'-cane. This-plant is of the natural family 
Graminea?, and it is of all the family that whose juices are the 
richest in saccharine matter.' 

The sugar-cane, liowevtfr. cannot stand the eohl of high hi- 
titudes. The zone ui‘ its cultivation extends to abtiut 35", or 
thence to 40°, on either side of the Ecpiator ; and it is only pro¬ 
duced in the temperature of the colder countries of I'hirope by 
artificial means. It is ])ai‘tialiy cultivated in the islands of the 
Greek Archipelago, and its cultivation yet lingers in some of 
the provinces of Sj)ain ; but it is scarcely now regarded us one 
of the cultivated [ilauts of Kurojic. Its 2 )roduce, however, can 
be obtained, in unlimited quantity, from the intertropical re¬ 
gions of either hemisphere. 


VIH. AlANTS'ct'LTlVATlin I’OK THKIlf NAI« OTK\ BITTEK 
AND TA.NNl>t PRI.VCIPLK. 

1. Nabcotic PaiNCiri.K. 

. Of the plants which afford *the narcotic ]>rii 2 <vjde, the most 
important are the Tobacco and the Pojqiy. 

1. The Tobacco, Nicotiam, is of the Nightshade tribe. It 
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was before seen, that the wholesome and esteemed p^otato is of 
this formidable family of plants, possessing in its leaves and 
root, until expelled by heat, the same (dangerous properties. 

Of the tobacco there are many species. Those most gene¬ 
rally cultivated are— 

1. Nicoliana tabacum—Virginian Tobacco. 

2. Nicotiuna nistica—Common Green Tobacco. 

Some of tlie many species of tobacco are natives of Aain., uut 
the most important of_ them have been derived from the New 
World; and none of them ap])cars to have been,used for luxury 
or commerce till obtained from that continent.* 

The discovoiy of tliis ]>lant is supposed to have been made 
by Fernando Cortes, in Yucatan, in the Gulf of Mexico, where 
he found it used universally, and hold in a .species of venera¬ 
tion, by t|^e simple natives. He made himself acquainted with 
the uses and supposed virtues of »the jdant, and the manner of 
cultivating it, and sent plants to ^)ain, as part of tlie spoils 
and treasures of his new found World. 

Hut it was the Portugue.se who were maitdy instrumental 
in diflusing the tobacco plant over F.urope and the East. The 
liistorv of its introduction into different tountries is very re- 

•* •r 

mai’kaltle, but need not here be detailed. It is kno^vn, that 
the use of this plant, seemingly nauseous, has, in spite of all 
opposition, taken root as it were in every country, and become 
apparently c.sscntial to the comfort of the inhabitants. 

The tobacco-plant gi*ows in all the temperate zones to a high 
latitude. It is cultivated extensively in Germany, France, and 
the JiOW (.'ountri<;s, in Sweden, Russia, and other parts of 
Kurope. It re(piired a long series of intemperate la^ to ar¬ 
rest its progress in lingland, and its culture tfiere is now di¬ 
rectly prohibited, on account of the great revenue derived from 
the foreign commodity.* Tt is not necessary here to canvass 
the policy of these laws. They can be justified only on the 
plea of nec&sity, which compeds us to thist to the importa¬ 
tion of foreign lobsicco for a lai’ge part of the revenue of the 
country. 
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The tobacco-plant requires a rich light soil, and its cultiva¬ 
tion is attended with a considerable'labour of detail. 

The seeds, wliich ace very minute, are generally sown in a 
slieltered place, covered during tlie night to defend them from 
frosts, and, in the end of May, or beginning of June, trans¬ 
planted to the fields, and set in rows at a sufficient distance 
from one another. The culture they there undergo is hoeing, 
to keep them free from weeds, removing insects and iniiwed 
leaves, and picking off the summits cond buds, to prevent the 
flowering of the plant, and to direct the nourishment to the 
leaves. ' 

When the leaves are ready, the stems are cut over, the 
plants hung up and dried, and then put. into heaps, and iuad»* 
to undergo a degi’ee of fermentation. Tliey are again hung 
up, the leaves being separated from the stems, and made to un¬ 
dergo a second fermentation, under a certain degree of pressure. 
The leaves ai’O agjiin dr|ed, and tied together in bundles. 
They are then })ucked, and compressed in casks, for s;vle or 
exportation, which completes the task of the grower. 

The average produce differs very greatly under different 
conditions of climaie and culture. Mr Brodigiin, Avho culti¬ 
vated the plant extensively in Ireland, states the produce in 
the county of Wexford at 1200 lb. per acre. 

The whole details of the operation of culture will be found 
in various works. The most rct'ent, with rcsjcect to its culti¬ 
vation in this country, is by Mr Ilrodigan, whose treatise is 
very complete, and founded on experience. A full summary 
of tlie practice, as pui’sned in different countries, is givcm in 
the Noifveau Vaurs complel d'jigriatUHre, by M. Hose. 

The tobacco-plant is found to grow in all the temperate re¬ 
gions, but that produced within the tropics pos.sesses the finest 
fla.voiu*. The cpiantity produced and' consumed of this plant 
is immense. 

It may be asked," what it Is which renders/tbis seemingly 
unpalatable herb so grateful to the palate and the sj'stcm in 
every climate, and in every form in which it can be used. Even 
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in tlie most nauseous way in which it can be consumed, that 
of chewing, the use of it becomes a passion, and few that have 
used it in any form ever willingly abandon it. 

It is evidently a soothing narcotic, of which the universal 
taste of mankind approves ; and it is hard to believe that a 
taste so universal shotdd be given for a substance that is in it¬ 
self noxious. It may be abused, indeed, like many gifts of 
Nature; but all the presumj)tion is, that, in moderate use, it 
is- harmless as well as gratefuL 

2. The Poppy is of the genus Pnpaver, of which there arc 
various species. That which is chiefly cultivirted for its nar¬ 
cotic jn’inciple is 

Pap.'ivcr .soninifcniiii—The Opium Poppy. 

3'hc flowers of this species are sometimes white, when the 
seeds are also white ; and sometimes the flowers are white and 
]tnri)le, when the seeds are of a chirkish blue colour. The first 
is the variety ulhum, the latter the variety nigrum, of De Can¬ 
dolle. The darkish-coloured seeds are obtained from Germany, 
under the nau>e of maw-seeds. This plant gi’ows, in favourable 
situations, to the luiight of five or sb^ feet. The petals of the 
flowers are of short dumtion, being succeeded by large round 
heads, somewhat flattened. It is from these heads or capsules, 
that the opium is derived. 

Heing an annual ])lant, the poppy when somi in spring, n»a- 
tures its seeds early in autunlft. It is of easy culture, and can 
bo produced in the north of Europe, and the opiuni extracted 
from it. 

In England, the seeds may bo sown from the middle of 
March to the middle,of April. The best method of ^Itivat- 
iug the phint is in I’ows; and on the poppies attaining a few 
inches in height, hoeing them out to a distance from one an¬ 
other of six or eight inches. 

• When the hciuls are fully,,Jbrmcd, but arc yet green, the 
opium may be,fj,xtracted. This’'pi’ocess is simple, and may be 
taught to children in an hour. 

Two or more vertical incisions are made in the capsule witli 
a shiu'p knife or other instrument, about an inch in length. 
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and not so deep as to penetira'te through the capsule. As soon 
as the inc^ions are made, a milky juice will flow out, which, 
being glutinous, will adhere to the capsule. This may be col¬ 
lected by a small hair-brush, such as is used, by painters, and 
squeezed into a little vessel, carried by the person yrho collects 
the juicq. The incisions ai’c repeated at intervals of a few 
daysman round the capsule, and the same process of collecting 
the exuded juice M repeated. 

The juice thus collected is ojpum. In a day or two it is of 
the consisteneelb be worked up into a mass. The narcotic 
matter of the ylant maybe also collected by boiling ; but it is 
only the exuded juice that forms pure oj>iuni. 

In the o])ium-countries of tlu' Kast, the incisions are made 
at sunset, by several-j)ointed knives or lancets. In the follow¬ 
ing day, th<> juice is collected, scraped ott’ with a small iron 
scoop, and deposited in earthen pot.s, jvlu're, it. is' worked by 
the hand until it becomes consistent. It is then formed into 
globular cakes, .and laid lia little eartben basins, to be further 
dried. After the opium is extracted from the capsule, the 
plant is allowed to stand and riiien its seeds. 

The seedst)f the poppy, having nothing of the narcotic jtriu- 
ciple, are eaten by the nations of tlu* East as a nourishing and 
grateful food; and they yield by ,e,\[ires.sion an oil, which is 
regarded as inferior only to th.at of the olive. 

It is the expense of labour, and the contingency to which 
the plant is subject from rains, tlnit form the principal objec¬ 
tion to thfe cultivation of the popi)y in this C(juntry for its 
opium. The latter objection, indeed, is gi'eatcr than the first. 
The processes of labour, though minute,‘.are simple, and can 
be perfornual 'by children. The trials t'liat have been made 
on the culture of the opium plant in this country, notwith¬ 
standing the partial success of .some OiT them, lead to the „con- 
clusion that jopium may be better obtained from countries witji 
a ivarmer a'nd less humii climafe than that of EAgland. 
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Bitter Principle. 

1. The most important of the plants cultivated with us for 
their bitter principle, is the Hop. * 

The Hop, Ilmnvdus Lupulun, has been cultivated in Europe 
during an unknovMi period, for its flowers, which are use^for 
giving a bitter flavour to beer, as well as for preserving it. 
Its roots are perennial, and it§ stem ascends trees and other 
supports. It is a dioecious ])lant, that is, the riiale luid female 
flowefs are on different individuals. The male plants are 
technically called wild hops, and are rejected as of no value. 
The hoj) is a native of this country, and most jtarts of Euroiie. 
It flowers in England in June or July. 

The hop is raised from slips taken from the stfcm, or from 
sets taken from the root. These iu’c planted either in autumn 
or in spring ; but the latter is the usual time. The plant is in 
its full bciU’ing in its third year; and a jdantation generally 
lasts from 10 to 15 years, wdieu it must be renewed, the old 
plants being grubbed ui>, and_ fresh sets planted. 

The slips or sets su’o obtained from the •priming of the old 
}>lantations. or from the roots. Each slip should contain two 
joints or buds. The slips are soiuetinies planted in a garden 
for a season, before being set in a plantation. 

The manner of forming tlw hoi> plantation is this:—The 
ground is deeply ploughed, and well prepai’ed. The places 
where the sets arc to ^je planted are nnu’ked out, wliich may 
be done by a plough drawing parallel furrows, at the distance 
of eight feet from on« another, and then by crossing these by 
similar furrows, at C(.pial distances. The ])uints where*these 
furrows intersect, ime the places where the sets* are to be 
planted. 

•At each of these points of intersection, a Itole is dug, and 
some manure*i)i]t in it. A li^e«hiliock islnade, and five, six, 
or seven sets dibbled in, forming a circle round the top of each 
hillock, at the distance of five or six inches from one another. 


A a 
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They afe^set to incline inwards, and one generally is placed 
in the ce^re. 

In the first year the plants are tilled and hoed in the inter¬ 
vals, and the earth is drawn by the hoe around the roots of 
the plants, which is termed eai'thing. The principal cartliing 
is in the first spring of the growth of the plant, but it is re¬ 
peated annually afterwards in spring. 

The process of tilling, hoeing, and earthing up, is an an¬ 
nual operation, and manure is applied generally once in three 
years. It is either laid on the hills of hops as they are term¬ 
ed, or in the'row’s. An esteeuiod manure for this plant is 
woollen rags. 

The plants yield nothing during the first year. In the se¬ 
cond year they yield their first crop of fiowers. In prepara¬ 
tion for this the poles are set. This operation is ^performed 
generally in the end of Aprilf when the plants are 2 or 3 Inches 
high. 

The poles consist of straight shoots of ash, oak, willow, or 
other tree, from 6 to 9 inches in circumference at the basc,und 
tapering to the size of a small cane. Two, but more genei’ally 
three or even more’ poles, art! placed on each hill. They JU’e 
fixed in the ground by making deep holes with an iron-crow, 
their tops inclining somewhat outwards. 

The next operation consists in tying to the poles the shoots 
which it is w'ished to preserve-. ‘ This is a work of skill, and 
one upon the right performance of which part of the success 
of the crop depends. The shoots not,to be preserved are cut 
away. The tying up of the shoots is by means of withered 
rushe^^so loosely tied as to allow the free grow’th of the shoots. 
When the warm weather arrives, the shoots grow with extra¬ 
ordinary rapidity, twining round the polo. 

The season of picking the hop is'usually the beginning of 
September. The peripd is knomi by the hop acquiringca 
strong scent. Thd'manner df i)erforming the, work of jpicking 
Is this:— 

Frames of wood are raised in the most convenient part of 
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the plantation. These frames consist of four boardsinailed to 
four upright posts, the whole frame being about 8 feet long, 
3 feet wide, and 3 feet high. Six, seven, or eight pickers, ge¬ 
nerally women or boys, are placed at tlie same frame, three or 
fogr being on each side. The plants being cut through at the 
root, 'tlie ptdcs are lifted uj) and laid on the frame with the 
hops upon them. 

The i)ickcrs then carefully pick oflF the flowers of hops, which 
they dro]) upon a large cloth which is hung upon the frame 
with tenter-hooks. When this cloth is full, the hops are emp¬ 
tied into a large sack and carried home. 

The hops are then kiln-dried, which is done by placing them 
on a hair-clotli, 10 or 12 inches d»!ep. The heat is gradually 
increased to the pro])er height, and continued steady eight or 
ten hours., The hops are tlien taken from the kiln, and. laid 
in a large room or loft until they become cool. 

The next process is piveking the into bags or pockets. 
Jn the floor of the l oom is a round hole, equal to the size of 
the mouth of the bag. The mouth of the bag is then fixed 
firmly to a strong hoop, which is made to rest on the edge of 
the hole. The bag is then let through the hole suspended by 
the hoop, and the packer goes into it. Another person puts 
the hops into tlie bag in small quantities at a time, and the 
packer tramples them firmly down. When the bag is full it 
is drawn up and the end sewed'. The hops ai*c now ready for 
sale. , 

In the mean time, tki^ poles in the ])iantations have been 
stri])t of the stems attached to them, and piled in stacks to 
await the following yi^r. 

The produce of the hoji is more variable than that of any 
other crop. It is frequently nearly a failure. It is sometimes 
as low as 1 or 2 cwt. to llie acre, and sometimes as high as 
20^ the average produce may bfv stated at about 10 cwt. or less. 

The stalks, HJh' those of other 'plants of the natural family 
Urticew, yield fibres, which may be made into cloth. They ai'e 
treated like the hemp; but the wooily part is with more difli- 
culty separated, and requires a longer maceration. 
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The hop is liable to diseases and the attacks of insects be¬ 
yond any other of our cultivated plants. At the first stage of 
'its growth, it is attacked by an insect of the fiea kindi simi¬ 
lar to that which attacks the young turnip. At a more ad¬ 
vanced stage, it is attacked by numerous lice as they are call¬ 
ed, the young of a little green fly, which frequently greatly in¬ 
jure or totally destroy the plant. Other insects also prey upon 
it, and plants of the mushroom fiimily grow upon it, forming 
mildew or blights. 

Prom this general account of the manner of cultivating the 
hop, it will be seen that the cultivation of it is attended with 
considerable difficulty, all the processes of tilling and dressing 
the plant, until its final preparation, requiring minute atten- 
■ tion and much labour. It is also a very expensive species of 
cultivation, arising firom the large outlay required for the poles. 
From this circumstance, froln the great uncertainty of the re¬ 
turns, and from the whoV preparation of the produce being 
subject to the superintendence of the excise, the culture of the ^ 
hop in this country does not extend, and is not likely to do so. 

The hop is used/or preserving and giving a bitter taste to 
malt liquor, to which purjiose it is exceedingly w'ell suited. 
Many bitters, however, may be used in place of the hop, and 
these, on account of the enhanced price of the hop, are em¬ 
ployed clandestinely in this country to a great extent. Some 
are injurious, as tlve Coceulus ih 'dicus, which has not only a bit¬ 
ter but a narcotic principle, and is in truth a poison; and 
others are innocent. 

2. Common Broom, as copamw. The young shoots of 
this piout yield a bitter ; and the method adopted is to mix a 
portion of them with a quantity of hops. 

3. Mugwort, Artemisia vulgaris. This plant, like some others 
of the natural family to pthich it belongs, is tonic ; and as it 
also yields a bitte^, it may be t'sed as a substitute for hops.' 

4. Ground-Ivy, Gleehoma hederacea. TIf* plant was for¬ 
merly used fix' giving a flavour to ale. It belongs to the Mint 
tribe of plants, which are generally tonic and cordial. 

5. Maiih-Trefoil, or Buckbean, Menganthes trifoliata, is a 
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common plant, perfectly wholesome, and, as a bitter, believed 
to be superior to the hop. It is the roots which are used for 
this purpose. 

6. Quassia*LS also a bitter, used clandestinely in tlje brew¬ 
ing of beer. It is derived from die bark of a tree found in the 
woods of Surinam. It is a very intense bitter, mid is used in 
medicine as well as in brewing. 

7. But the most important of the plants yielding bitters 
are those of the natural family Gentiance. The Gentian family 
of plants seems intended by nature to supply this principle. 
They are herbaceous, and extend over almost* every part of 
the world, from the highest mountains of Europe to the arid 
sands of India and America. The principle of bitterness re¬ 
sides in their roots. They are all of them tonic and stomachic. ■ 
They are |he most generally extended febrifuges known, and 
are, consequently, valuable medicines for the most fatal class 
of disorders incident to the huin^ race. Gentiana lutea. 
Yellow gentian, is a native of the Alps of Europe, and is 
chiefly employed in France and England: Genliana rubra is 
the species principally used in Germany; and Gentiana pur¬ 
purea in Norway and Sweden. Their properties are the same. 
The yellow gentian, whenformerly employed in the Old English 
ales, was termed Bitterwort. 


3. Tannin Pbinciplb. 

The plants the most commonly employed for the purpose of 
yielding tannin are tjie Oak, the Willow, the Ohesteny:, and 
the Larch ; and it is chiefly from the bark that the tannm prin¬ 
ciple is derived. 

Of«these forest-trees th*e oak is the most esteemed for its tan¬ 
nm, although it appears that certain species of willow are not 
inferior to it lu ^he quantity and'quality o/ the tannin which 
they produce. * 

The oak produces tannin from its galls, but it is chiefly pro¬ 
duced from its bark, and this in the largest quantity when the 
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buds begin to open iu spring. It yields the smallest quantity 
in winter, after the autumnal descent of the sap. It is for this 
reason that the oak is .too frequently cut down at a time which, 
though favourable for the production of tanning is not so for 
the ultimate durability of the timber. 

Sir Humphrey Davy made vimious experiments on the quan¬ 
tity of tannin yielded by the bark of different species of trees. 
He found that the greatest quantity was produced by the Lei¬ 
cester willoAV of large size. From 480 lb. of bark, 


The Liirge-^ized Willow yielded , . . .‘W l'>. 

The Common Willow, . . . . 11 

Coppice Ouk, ..... 32 

Middle-sized O.ik cut in spring, ... 20 

The Spanish CKcstnnt cut in autumn, . . 21 

The Ash* . . . . . . ^ 1(J 

The Black Thorn, . , . . . . ' 16 

The Larch, when cut in autumn, ... 8 

«■ 


Of these trees, the larch, it tvill appear, yields ftie smallest 
quantity, weight for weight; but then the larch produces a 
considerable quantity of bark, for which reason it is common 
to strip tlie trees of their bark when felled. Other coniferous 
trees arc rich in the tannin princijilc, as the Hemlock-spruce 
of America. 

The Myrtle family of plants are some of them very produc¬ 
tive of tannin. The loftiest tifiibcr trees of New Holland and 
V^an Diemen’s Land are of this family, and tannin in consider¬ 
able quantity has been recently obtainad from the Australian 
woods. From the same vast country Acacia has been import¬ 
ed on^count of its tannin; for it is to );e observed that seve¬ 
ral of this genus yield tannin in gi'eat quantity. In some spe¬ 
cies of Acacia of tlie western parts of America, the extract 
yielded consists chiefly of tannin. 

The Sumach is also a. genus,pf plants which yields a consi¬ 
derable portion of tannin : one of the speciest Coriaria, 
is used in Turkey for tanning the leather of that country ; an¬ 
other of the species, Hhuv Cotinuit, is said to be cultivated in 
the Apennines for the same purpose. 
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Tannin is found in the roots and leaves of many other trees 
and shrubs. Some common plants of the Rose family yield it 
largely, and indeed it is a very commonly diffused vegetable 
principle. 


VIII, PLANTS CULTIVATED FOR THEIK HESINS.' 

The most important of the plants yielding ^-esinous sub¬ 
stances ai’e the Conifera; or Fir-tribe. 

The trees which form the family of Conifcra&are of high im¬ 
portance, both on account of the timber which they produce, 
and their numerous secretions. It is with relation to the last 
of the.se productions that they are to be here adverted to. 
Thc^e se(;retions are termed rexins, and they are bf very great 
importance in the arts, . 

From the AVild pine, Phitts sylmstris, frequently called the 
Scotch fir, is obtained common tar. The manufacture is car¬ 
ried on in those vast countries of pine which form so great a 
part of northern Europe. 

The manufaeture is simple. A conical’hole, usually in the 
side of a bank, being made, roots and fillets of pine, are let into 
the cavity, and the whole is covered with turf, which is beat 
firmly dowii above the wood. The wood being kindled, a slow 
■combustion takes j)lace. A cast-iron pan at the bottom of the 
cavity receives the tluid, and has a spout which projects through 
the biink, and camcsjthe tar into barrels. As quickly as the 
barrels are filled, they arc closed with bungs, when the mate¬ 
rial is ready for exjiortatiou. This manner of prei)aring tar 
has been derived from the earliest ages. By the fimtheP appli¬ 
cation of heat, the tar is converted into pitch. 

These two substances”, tar suid pitch, are of extensive u.se in 
the arts. The employment ^ them jn the preservation of tlie 
ropes *and co 5 «^jige of shipping* is eveiy'tWiere known. The 
importation of tar into this country from the north of Europe 
and from America, is very great. The tar of America, how¬ 
ever, is not derived from the consumption of the wild pine. 
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wliich iloes imt exist in the New World, but from other spe¬ 
cies, and chiefly from the swamp pine, Pinus austrfUis. 

The Norway spruce, Abies communis, is applied to the same 
purjTOses as the wild pine.’ 

(’omtnon turpentine is likewise an extensive production of 
certain coniferous trees. It is not obtained by heat, but by 
the natiu’al I'xudation of the juices of the plant, through inci¬ 
sions of the trunk. 

Turpentine is resolvable into two parts. The one is rosin, 
a substance e,vtf*nsively used in the arts. Ilv distillation oil is 
obtained, whafremains being rosin. The oil of turpentine has 
frequently the name given to it of spirits of turpentine ; but, 
though a very powerful .Mibstauce, it has no resemblance to 
alcohol. 

Turpentine is obtained from others of the j)ine family be¬ 
sides the wild pine; ami. according to the .species from which 
it is derived, the tur]»cntiip‘ possesses pecidiaritic'S which fit it 
for different purj)o.se.s in the arts. 

Turpentine is extensively produced in the I nited States of 
America. A sort of cavity is formed at the root of the tree, 
capable of holding about a pint and a half of juice : and an in¬ 
cision being made in the bark, the turpentine flows into the ca¬ 
vity, which is emptied five or six times in the season. 

Venetian turpentine is obtained from Larir eurnjuen, the 
Common larch. Tin* tnrpentiuf'' of tin* larch is generally ob¬ 
tained from the Alps of the Tynd ; and the shipping-port being 
V enice, it thence derives its name of \,''netian turjaMitim*. 

The Hord(*aux tiuf)entine is deri\ed from the Cluster pine, 
Pinusjj^'ntfsfrr. ^ 

The Strasburg turpentine is derived from the Silver fir, 
picen. This majestic tree is extrenudy jwolifie of resinous 
matter. 

The (’yprus ttwpentiigj is obtained from Pistacia Terebih- 
thus, the turpentine tree of tile south of linropie« The islands 
of Cyprus and Chio are juawluctive f)f this species of turpen¬ 
tine ; wlych, however, is scarce, costly, and adulterated in com¬ 
merce with the less valuable kinds. 
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The obtaining of the exuded juice, in this manner, does not, 
jis in the case of tar, infer the destruction of the tree; but when 
turpentine is procured by incision, the. tree is weakened, and 
hence, from'thc small extent of coniferous forests in this coun¬ 
try, and from the time reejuired for the collection ot the ex¬ 
uded juice, it isfound better to derive the turpentine employed 
in tlie arts from other countries. 

(3thej- resiiniu.s substances are, in like manner, obtained from 
various Coiiifera*; as the (^amulian Iml-sam, front Abies lialsa- 
mea ; the (Jarpathinn balsam, from l‘inus Pinea; the Hunga¬ 
rian balsam. tVoni Pinus Pinnilio. &c. 


IX. PL.ANTS ( ri/J’lVATFI> FOU THKIK FWUITS. 

Of tlic'^dants <MiUivated for their fruits, the following classes 
may bt‘ enumerated :— 

1. Vitis vinifora—Tlic Vise. 

2. IVrn-i M:ihis—The Apple, .and others of the Apple tribe ; as 

the IV.'ir, the Mutlhir, and the Quince. 

•T. .Imysfdalus persicii—The peach anil others of the Almond tribe, 
as the Plum, the Apricot, and the Cherry. 

4. Fragaria vc.sca—The Strawberry and other fruit-bearing plants 
of the lto.se family ; a.s flie lta.spberry, and others. 

ft. Ribes grossularia—The Gooseberry, and others of the Currant 
tribe. 

• • 

t'l. Cuenrbita Pejio—The Pumpkin, and others of the Gourd tribe. 

7. Corylu' Avellan.'i—The Ha7.el, and others of the Qak tribe ; as 
the Oak, lhe%Chestnut, and the Reech :—Jiurlans regia, the 
M'idmu ; and other trees and .shrubs bearing nuts and berries. 

The first in the injler iif those fruits is the A'ine. tlr.'ifrue re- 
giitn of wbieli, in I '.urope. is to tbo southward of the 50 of la¬ 
titude. M’ithiu this /one. the vine is the most important of 
all rite ]diints etiltivated for their friiit.s, em])lovingii large part, 
ftf the industry of the inhahit{uit .s, and yielding the Ihpior which 
is in most geuural ti.se. Hoyoiul the natunil limits of the vine, 
to the north, it is the plant of the garden, and is usually raised 
hy artificial heat. 

'I’lic next class of plants, the PomatTtr, or apple tribe, com- 
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prebends ,the most important of tbe fruit-bearing trees of nor¬ 
thern Europe. They are bardy and of easy culture. They 
yield fruits employed in inuny n ays as food, and tbcir juice 
supplies a lennonted liquor. They have been cultivated and 
improved with great care in England, which now numbei's a 
vast variety of this class of fruits. 

The next class comprehends many of our most esteemed 
fi’uits-T-the Apricot, the Peach, the Nectarine, the Plum, and 
the Cherry. * Though liigldy valued for their juicy fruits, a 
dangerous prineiplc, hydrocyanic or jwussic acid, resides in 
their leaves aii'd kernels, wliich renders them less .safe as food 
than the fruits of thi; a))pie tribe. 

The Strawberry, of ditfereiit species, i.s a native of the Old 
AVorld and the New, yielding an <“steemed and wholesome 
fruit. Of this tribe arc the Kaspberrv, and othcr.s, largely 
produced in the south of liiuii)]>o. 

The (joosebenw, and otly;r plants of the ( urrant tribe, yield 
fruits which an* esteemed in tlio colder, though not in the 
warmer, parts of P.uro])p. The plants of tbe CuiTant ti'ibe are 
hardy, aud of easy ^>ro]iagatiou. 

The larger kinds of the Gourd tribe are cultivated in the 
fields. They yield a great jirodiice where eireumstanees are 
favourable to their growth ; but they are suited to the warmer, 
and not to the colder parts of Europe. Of tbi.s tribe are the 
Melon and the Cucundjer, wliic'n are jdants entirely of the 
gai’den. , 

The best class of jdants enumerated consist.softlio.se of which 
the seeds are eaten. Of this class is the lia/.el, which is some¬ 
times gtltivat<j<l on the larger scale ; so likewise are the Chest¬ 
nut and the AA'alnut; but the chestnut and the walnut belong 
to the warmer jmrts of I'Airojie. 

X. PI.ANTS t.yi.TlVA ri'.D,i>01t rEItMENl EI) AND 

'iHSTiLi.uu Liunoiis. 

The juices and soluble matt(;r of many plants are susceptible 
of the vinous fermentation. Duru>g this process, a jirinciple 
i.s formed, alcohol, which may he obtained sejmrately by distil- 
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lation. The liquors, in their first state, are fermented liquors; 
such are wine, cider, beer. The substances obtained from 
these, by the process of distillation, are>distilled liquors. Many 
plants are cultivated for yielding these substances. The most 
important of them are the following:— 

1. The 'Vine. 

2. The Apjtle, and other Pomacerc. 

3. The Peach, and other Ainygdalacece. 

4. The Strawberry, and other Rosaceec. 

fl. Tlie Gooseberry, and other Grossulaecee. 

0. The Cereal Grasses. 

7. The I’arsncj), the C:irtot, the Beet, and othe'r plants producing 
inucilaginou.s roots and tubers. 

.\t the head of this class of ]>lants stands the Vine, the 
fruit of which has. in every age, been employed for the |iro- 
duction *>f fermented liijuor. The vine may be cultivated 
within the tro])ie.s, but that is‘not the natural region of the 
cultivated vine, which, in the nojjthern hemisphere, may be 
said to extend from about the 2.5th to near the 50th degree of 
latitude. 

Although of vast importance to the agideulturists of the 
wine-growing countri(*s of Euroj»e, the t'ennented produce of 
the grape can, in this and other countries similarly situated, 
be regarded only as the .subject of commerce, since no sup- 
posable contingency can ari.se in the colder countries to x'en- 
der it exp»-dient to att*“ni)if‘the cultivation of this plant for 
its wine. 

It is otherwise with the next class of enmnerated fruits, the 
Vumacptv. 'fhc.sc arc hardy plants of easy culture, suited to 
the climate, and caiipble of ))roducing, in unlinyted qnj^itity, a 
nutritive and gi’ateful li(inor. The wine of the apple is ttwmed 
eider, that of the pear jxcrrv. The prcpxuration of cider is a 
simple process. The apples being gathereil, which mu.'.t be 
Bone when they an> thoroughiljk’ ripe, are piled into r. heap about 
a foot high. »This heap may be defended from the rain, but 
the air should be allowed access to it. After the fruit has lain 
for a time to mellow, all decayed apples being in the mean time 
removed, it is carried t<» the bruising mill. 



Thfi, in mmt of th cuter comtrfet ef Mampe, is h very 

msVvw, cotisisting merely of a common millstone, 
placed vertically, and wade to be niovetl round in a circular 
stone-trovgh by a shaft exteiuh'iijf beyond the trough, to which 
a horse is attached The vertical niilJstone should be made of 
any hard stone, but not of limestone, because the malic acid 
of the fi-uit acts upon the calcareous matter: neither should 
any lead be employed. 

The vertical millstone may be 4 feet in diameter, and 10 
or 12 inches thick; the fjroove in which it is to run in the 
trough, may be 9 or 10 inches deep, of sutheient breadth at the 
bottom to allow the stone to move freely, and 6 or 8 inches 
wider at the top than at the bottom. The apples are strewed 
in the trough, and crushed by the stone as it revolves. 

The pulpy mass being removed, is allowed to remain about 
twenty-four hours in a heap, ►after which it is caiTied to the 
cider press. This is ususrily formed on the principle of a 
common screw-press. Boards placed horizontally compress the 
pulpy matter, and the screw which presses them together is 
moved by levers. The pulp is placed usually in hair-bags, one 
above the other, between the horizontal board.s. These are 
slightly compressed at first, and then more strongly, until the 
juice is fully expressed. The juice is received in proper ves¬ 
sels, and after being pressed through a hair-sieve to retain 
the grosser parts, it is conveyed to a ciisk, where it is suffered 
to ferment. 

The fernientative process proceeds, aivl when it is completed 
the liquor is withdrawn, or racked as it is termed, the impu¬ 
rities being left behind. Should the vinous juice show a dis¬ 
position to ferment a second time, it must bo again racked, and 
so on till the tendency to fermentation be removed. The cider 
now formed is put uito the casks in which it is to remain^ It 
is kept in these until it iij fit forJ>eing put into bottles, wheir, 
if well made, it will \)e found to be a clear rich Ut;uor, and will 
remain in these bottles, without loss of its properties, for twenty 
or thirty years. Cider, tlten, it appears, is a true wine without 
any addition to the fermented juice of the fruit. 
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The manufacture of perry is entirely the same as that of 
cider, the pear being substituted for the apple. 

The preparation of these liquors is attended with no peculiar 
difficulty, and might be extended to every part of the country. 
It is not the finer garden apples that are required for the cider 
manufacture. They arc rather of the less improved and harsher 
kinds, approaching somewhat to tlie wild apple. Nay, the 
wild apple itself, one of the most easily cultivated of trees, 
mil yield good cider alone, but unexceptionable’cider if mixed 
with a proportion of the cultivated apple. In truth, although 
most writers would have us believe that thertf is something of 
much moment in the choice of a particular kind of apple, it is 
well established that the principal success of the cider pro¬ 
duction, in the different countries of the north of Europe, de¬ 
pends 01 ^ the manner of perfoi'ming the operation rather than 
upon the Tcind of fruit. • 

The Peach, the Plum, and others of the Almond tribe, also 
produce liquors, but these are generally distilled liquors. The 
brandy of the peach is extensively consumed in some parts of 
the United States of America. 

The Strawberry, and other fruit-bearihg Bosacea, and the 
Gooseberry, and other fruits of the Currant tribe, may also 
be converted by tlie vinous fermentation into wme. 

The general character of these fruits is, that they are defi¬ 
cient in those saccharine piwperties which suit the gi’ape and 
the apple tribe to the production of wine. They undergo the 
acetous in place of tht vinous fermentation, and all of them ac¬ 
cordingly require an addition of sugar to cause them to become 
wine. The addition of sugar produces readily the fomenta¬ 
tion required; but it is common also to add a distilled liquor 
to give strength and flavour to them. 

Those domestic win^s are an article of household economy, 
%nd although they want the^^avour /»f the wine of the grape, 
they are not|Unpalatable. Some of them undergo the vinous 
fermentation b;^ the sole addition of saccharine matter, and do 
not require the addition of alcohd; and tiiesc are true wines. 
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&«m are i\ot palatsible, ami will not keep witlHoit this 
iiddition: Iwd thtve arv not friit* wines, l«it a mixture ofilia- 
.tilled and fermented liipiors. 

The next chiss of plants [trodui'inn fernuMited ruiiHn-s is the 
cereal fjrasses. In tluse, the soliihlc matter bciii*,'" obtaint'il by 
infiision, is fermented, and forms beer. 'I’his cla.ss of liquors 
includes ale, porter, anti the like, ^vliitdi arc merely varieties 
of beer, their tliflereiit tjualities bein<^ produced by variations 
in the manner of performing; the fermentative process, and by 
difterenees in the substances added to give strength and davoiu* 
to the liquor. * The grains from which these Ibjuors may be 
derived are chiefly wheat, rye, barley, oats, maize, millet, rice. 

In this country, the grain most commonly enqtloyed, and found 
best suited to the purpose, is barley. 

In all cases of fermentation, the .‘iaeeharine appca\;s to j»re- 
eede the vinous fermentation*. In the case of brewing from 
the seeds of the cereal grassts, it is usual, in order to promote 
the convereion of the fiaaila of the .seeds into sugar, to cause 
them to germinate, and then .suddenly to sto)> the germination. 
The seeds are then termed Malt, and can be pre.served for 
use. This partial conversion of the matter of the seed into 
sugar is not, indeed, essential, for it appesirs that, without 
it, the saccharine fermentation will proceed under favourable 
circumstances. 

The process of malting, then, is simply the production of a 
certain degree of germination, by which the starch or fecuhi 
of the seeds is partially converted into «sugar. The grain is 
steeped for a time in cold v\atcr; the water is then allowed 
to draii^off: the gniin is spread o»it in a thick licaji, in which 
it gradually heats and germinates. U'hen germination has 
taken place to a certain extent within the grain, the fuitlier 
germination is checked by exposing the grain on a kiln, heated 
to such a degree as to destroy tlyj vitidity of the seeds. Tho 
malt, after being bruised, is ptft into a nuush-tuiuqs it is called, 
and hot water conveyed upon it. After this H is boiled, and, 
during the process of boiling, hops are added, and it is then 
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cooled and fermented. Beer is therefore a wine, the soluble 
matter of the seed, instead of the pulpy matter of* the fruit, 
being employed. 

The last of the kinds of plants enumerated for yielding fer¬ 
mented and distilled liquors are the parsnep, the cafrot, the 
beet, and other plants producing mucilaginous roots and tubers. 
'I’he detaiLs of the operations differ from those in which the 
cereal gi-asses .are eniph»yed, but the principle of the fermen¬ 
tative i)r(jcosses is the same. 

By the vinous fermentation, it has been said^ alcohol is pro¬ 
duced, M'hich may be o1)tained separately by the action of heat. 
This constitutes the ait of distillation: and the substances 
which are capable of undergoing the vinous fermentation are 
capable of yielding alcohol by distillation. 

Many ])lants not enumerated here are capable df producing 
fermented^nd distilled liquors. Thus, various common grasses 
yield them in considerable quantity ; and some berries, as 
those of the mountain-ash, ferment as easily as the juice of the 
grape. 


XI. PLANTS cultivated KOU TllElIl USES IN DOMESTIC 
ECONO.MY AND THE AKTS. 

The plants cultivated for their uses in domestic economy and 
the arts constitute a numerous class. Tliey often yield good 
returns of profit; but tliey are rarely cultivated iinthe fields, 
and for the nn>t part they fall more within the province of the 
gardener than the farniei*. Those which may bo here pointed 
out are,— * 

!.■ Dipsaeuis Fulloinini—L'lotliicrs’ Teasel. 

Sinupi.s nifrra et albii*—Black and Wliitc Mustard. 

3. Coriandmiii sativum—Corinndur. ■ 

4. Carum.Carui—Caniwav. 

b. Glycyrrlibii glabra—Smooth Luiuoricc. 

6. Lavandula Spica—Common Lavender, and other Labiata;. 

7. Rosa rnbiginosn, .and other substitutes for Tea. 

8. Ciehoriuiu Intybus, and other substitutes for Coffee. 
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Cloth’iers’ teasel is ciiltivated in various districts of l<'ngland 
for the raising of the nap on woollen clotlis, which is done hy 
the crooked a%vns of the head. For this purjtoso, the heads 
are fixed to the circumference of a broad w'heel, Which is tuni- 
ed round, M’hile tlie cloth is pressed against them. 

The clothiers’ teasel is a plant growing several feet high, 
and terminated hy the large head, which is employed in the 
manufacturing process. The seeds are sown about the be¬ 
ginning of April, on soil well i»repared. The general mode 
of culture is broadcast, though the row system would seem 
more suited to*the plant, which reipiires cleaning and hoeing 
during its growth. In the common practice, the plants are 
hoed out to the distance of 12 inches from one another ; and 
they are kept free of w'oeds by hoeing until the plants begin 
to shoot, which is in the summer of the second year. In pro¬ 
portion as the heads becoine.ripi*, they are cut off With a ]>oi’- 
tion of the stem, and are then jdaeed in a shed until they arc 
dry. This crop may yield a good return, but it is necessarily 
sf limited culture. 

The Black and White mustard are plants cultnated for 
their oils. They ard likewise applicable to other ))urpo.ses, and 
in an especial degree to the making of the well-known condi¬ 
ment, mustard, which is in use in many countries. 

Both these species are annual ; they admit of easy culture, 
and ripen their seeds early in uiitumn. They may be .sown 
in rows on a flat surface like corn, the distance between the 
rows being 12 inches, so as to allow a ^utficient space for the 
hand-hoe. They require no other culture than weinling during 
their ^owth.^ When reaped, they are tied in bunches and 
left a few days to wither, and then they are .stacked to remain 
till they are required for use. 

It is the black species which is chiefly ground into flour for 
mustard ; although the ,white, which is less pungent, is fre¬ 
quently mixed with‘it. Both are mixed with tUq, wild mustard, 
and Avild radish ; but the adulteration is not otherwise hurtful 
than as it is a fraud upon the consumer. 

Several species of umbelliferous plants are cultivated chiefly 
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for the aromatic Wavour of the seeds. Of these are Coriander 
and Caraway. ’ 

Coriander is an annual plant, supposed to be a native of the 
south of Europe, but now naturalized in England. Its leaves 
and seed-vessels are strongly scented. Its seeds havd an aro¬ 
matic taste, and are used for confectionary and seasonings of 
diflFerent kinds. They are employed by distillers and rectifiers 
for flavoiiring spirits, and by druggists for various purposes. 
The plant is cultivated in Essex and other parts of England, 
and ripens its seeds in the same year in which it is sown. But 
it is common to sow it in September, when it is ready early in 
the following autumn. It is sown broadcast, although like 
many .similar plants it may be cultivated in rows. 

Caraway is of the same class of plants with respect to its 
uses ; blit it is a biennial plant, and is frequently sown with 
com, thaVorn being reaped in ^hc first year, and the cara¬ 
way in the second. The seeds of tlic caraway are imported in 
large quantity from Holland. It i.^a native ]dunt, and admits 
of easy culture. 

The Smooth Liquorice is a leguminous plant, the roots of 
which yield a sweet and mucilaginous substance, which is em¬ 
ployed in medicine and for other purposes. It is cultivated in 
some jiarts of England. It requires a light soil, deeply dug, 
and well prepared. The plants arc cultivated li’om sets, in 
rows, 3 feet distant. They arc tilled by the horse and hand 
hoe, and after three summei’s" gi’owth the roots are taken up for 
use. Thei’e is a givat demand for the produce of thd liquorice 
plant, which, amongst other pm*poses, is used largely in the 
brewing of porter. The extract from the root is usuallyim- 
ported from Spain in Inills or cakes. * * 

Lavender is cultivated chiefly for the odour of its flowers, 
which is obtained by distillation. It yields an oil, which is 
cqjployed in some of the arts. It is a perennial plant, and is 
easily cultivated. Various other species of the mint family, as 
sage, marjonun, tiiyme, and peppermint, are valued on account 
of their tonic or ai'omatic properties, and are cultivated on the 
small scale on that account. 
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Tin* CotKe-idant, unthivn. yields a ln*rrv, w hose lU*- 

coetion foniss a well lunnvn heverap*, tin* use of w'liieh has been 
derived l)yusfroin A.-ia. l-iui'ope is now sii|ijdied in iiunieuse 
<inantity witii tin; berrv of the eolVee-plaut from the islands of 
the W est Indies. Thi> deeoetion is. like that of the tea jilant. 
j^atefnl to the palate, and iirodne<*s an exeitino action upon 
the syst(*in. Many sii1(.*<titntes Inive he(*n used, hut thoiiirh 
generally'nutritive and wlntlesome. noi^e of them ]tossesses the 
flavour and prop<‘rtii*s of the (.'ojfra aruhint. 

The best of tin* .substitutes for coflet* art* (he seetls of certain 
legununous |‘iauts, which may be prcjtared by riiasting in the 
same manner as cittVec. Two of these may be mentionetl: 

1. Axtrugahix liir/lruK. Btrtian Milk-v<*leh, a plant w’liich is 
cultivated in .several parts of F%uropc, aTid ustsl in the sawu* 
manner as coffet*. 

2. LotuH tftraj/oHofiiliHit. Purple W’inged-j**a. 'fliis jdant is 
eultivatetl in Spain for the like purpose. It proihn*es beautiful 
scarlet flower.s, and is remarkabh* fin* its wing<*d legunu's. 
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But the plant which at present attracts the most, attention 
as a substitute for Coffee is the Succory, CichoHum Intyhua, 
which is also cultivated for forage. It is the root of the plant 
which is use«f. It is mixed largely with the coffee consumed 
in Fnince. It is believed not greatly to injure the flavour of 
the coffee, and some even, from habit, prefer the mixture. 


xn. PLANTS CULTIVATED FOtt THEIIPWOOD. 

The [tlants usually onltivated for their wood are divided into 
two great elasse-s. The Conifern. or Fir tribe, called also 
llesinous trees, and .'tonietinies Soft-wood; and, 2(1^ the Jlmen- 
tareu- and*other tribes, fre<iuently termed Hard-wood. 

'rr»‘(r.s o^either clas.s may he raised directly from seeds in the 
places which they <‘irc to occiijiy ; li(it e.\ 2 )erienco show's that it 
is generally more convenient to raise them in some place w’here 
they can he tended with earo <luring the flrst stages of their 
growth, and, when they have ac(|uired sufficient strength and 
size, to transplant them to the places where they are finally to 
grow. 

In this country the earo of the nursery has long become a 
distinct profe.ssion, and it is the natural effect of a division of 
lalM»Hr that it shoiild he so. C^dhvenience will cause the greater 
number of planters to resort for their supj)lies of ti'ee-plants to 
those who devote their*attention to the raising of them. But 
whi-re planting is to be carried on upon an extended scale, 
the planter nmy forn^ his own nursery, in w'hic^ case ^e has 
the means of raising his trees with more economy, and on 
soils more similar to those on which they are to be ultimately 
cultivated. 

*A nursery of this kind shoyld consist of soil of a medium 
degree of fertijity, the extreme 6f too great richness, or too 
gi’oat infertility, *being avoided. The soil, too, should be of 
the lighter kind rather than of the stiffer, because the lighter 
•soils iwo lu'tter suited than the stifler t<» favour the growtli of 



griKir of the kiadg 0f the mitimted trees. 

\'W ssiUutiott of the nimsory «lioul(f be semewbat airy, witli- 
out briny: Hx> murii oxjM>stnl To jirojiare the soil, it .should 
be deeply trenched and ilmroughly cleainul of the ruots of 
weeds. If the laud be not of itself fertile, it should receive 
a moderate iiiaimriu^f of lime and dunj; ; for, althouydi every 
thing’ like fomiig forward of the plants is to be avoided as a 
gi’cat error in practice, earc is to be tak<‘n that the land shall 
pos.^ss u sulftcieiit degi-eo of fertility to nourish and bring 
them forward. 

The seeds of the trees to be cultivated, are hrst sown in 
what are termed the seed-be»Ls. These may bo made about 
4 feet w'ide, with little paths for passages between. 

The ground of these beds being carefully digged and ren¬ 
dered smooth by the rake, atid a little of the surfaw-soil being 
laid aside for the purpo.se,of covering the seeds, these tu’e to 
be scattered evenly on the surface, and a light w’tKiden roller 
then passing over it, the etu’th, which hud been laid aside, is 
to be spread cai’efully and etpially over the seeds. 

The seeds of resinous trees must be lightly covered, and so 
also must some of the hard-wood kinds. Those of the larch, 
the Scotch or wild pine, and tlie spruce, should be covered 
about a quarter of an inch, and s<iwn in the month of April ; 
whilst those of the oak, the iiSh, the chestnut, the sycamore, 
and others, may be more deejdy covered and sown at an ear¬ 
lier season. lJut some of the hard-wood kinds require to he 
sown at a later period, on account of their being subject to 
injmv from frost; and some may be sown in summer and au¬ 
tumn. 

The young plants remain in the seed-beds for one or two 
years, during which period they arc termed sveiUittgs. • Some 
of the hardier rosinousi spccie^^ as the larch and the wild pine, 
may be ti^splanted at onde from the seed4|ods to the place 
which they are to occupy in the forest; whilst others, including 
several of the resinous, and all the hard-wood kinds, arc first 
transplanted into lines in another pai’t of the nursery, where 
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lliey remain for one or more year^, and then are trapsplanted 
to their place in the forest. The most of the resinous trees, 
when they are to be transplanted into the nursery lines, may 
be one year’s seedlings; others of the resinous, and all the 
hard-wood kinds, should not generally be less than two years’ 
seedlings b(‘fore being transplanted to the lines. The trans- 
])Lantation from the seed-beds to the niu«cry lines may take 
jdacc in antinnn, after the descent of the sap, or in spring, be¬ 
fore vegetation has commenced. The operation may be per¬ 
formed by the s]iade, but is often performed’ by the dibble. 
The plants are set at such distances in the rows that the ho¬ 
rizontal Iwanehes of the young trees shall not interfere with 
one another. In transplanting, no part of the root should be 
lopped or .shortened by the knife, nor the roots doubled in put¬ 
ting thcm'*\nto the ground ; and care should be taken in plant¬ 
ing, where the dibble is used, fliat the root shall be fixed 
finnly without being compressed at»tlie neck. 

Certain kinds of tree plants, instead of being propagated by 
seeds, are propagated by cuttings, consisting of a portion of 
the shoot of the previous year’s growth, or 15 inches long. 
Those cuttings are planted by thrusting one end a few inches 
into the ground. This is the manner in which willows and 
certain poplars are raised. 

Certain kinds again are best propagated by layers. This 
practice consists in bending down the branches of a growing 
tree, fixing tlicm in the ground by means of crooked pins of 
wooil, and covering tliftn partly with earth. In this state the 
covered part quickly shoots forth roots, and the branch being 
then separated from the parent tree, becomes a distinct qjlant. 

But in the cjise of the gi'oater number of species, the prac¬ 
tice is to sow the seeds in the seed-beds in the manner de¬ 
scribed. The hardier pines ai’e often planted at once, as has 
been said, when .seedlings; whilst others of the ^ 
cies, and most'of the hard-wood,' arc not planted ® 
until they have been one or more years in the i 
where they extend their roots, and acquire str'- 

During the pcriwl in which the plants re*’ 
they arc to be ke]>t free from wcetls. Tb 
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at this eaijiy stage, further than to the extent of causing the lean¬ 
ing or principal ascending sho^t to preserve its ascendancy 
over the lateral and more horizontal ones, so that the plant 
shall nof become what is termed forked, as iu 
the figure. This may bo simply eflFected by 
shortening one of the branches as at a, or by 
simply nipping off the teiminal bud of the 
branch at 6, by which means its lateral growth 
will be interinipted, and the main stem per¬ 
mitted to presei’ve its ascendancy. 

The next operation to be performed is that of 
planting. For this puqiose the ground is to be 
enclosed by an efficient fence, and freed, when 
necessary, of surface water, by open drains 
traversing the space to be planted : .and no fiir- 
ther preparation is u.sually re((uircd than this 
fencing and carrying off the suiffiice water. 

It is not necessary to dig or manure the ground sus for com¬ 
mon crops. Nevertheless, when it is wished, from any cause, 
to hasten the growth of wood, and when expense is less 
regarded than accomjiHshing the purj) 0 .se intended, tlu* land 
may be trenched or even manured. This will ha.st<'n the 
growth of the trees, and render the failure, of plants less 
frequent; but it is a mctho<l of forest culture which has narrow 
limits, and which is impracticablt;, on .account of the oxj>ensc, 
over the greater part of those lands which fonn the fitting 
subject of planting in this country, ^\«3rc it necessary to cul¬ 
tivate land in this manner before it could grow trees, a great 
part*of the waste land of the country now covered with wood 
must have remained unplanted. 

The plants of the nursei'y, then, are to l)e transplanted to 
their place in the forest, which may be done in the case ofuonic 
'h'keU' they are se^jdlings^but which is to be done in tMfe 
may be trUveater* number When they have repiained one or 
which they I the nursery lines, and when they are said to be 
several of tflv years, or three years transplanted, according 
transplanted intg«ra™ers which they have remained in the 
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Two methods of planting may be practised. The one con¬ 
sists in making a slit in the ground with the spade,’ and put¬ 
ting in the plant: the other in digging a hole, in yvhich the 
plant is placed, the earth being cai’cfully shovelled ^ver the 
roots. 

TJje first of tliese methods may be practised with trees 
whicli are transjilaiited wlum seedlings, or even with ])ines and 
firs which shall have been a year in the mirsery lines. The 
other method is prac-tised generally with plants which have 
been for some tinu* in the nur.ser 3 ' lines, and whose roots ac¬ 
cordingly have become extended. AVhen the manner of plant¬ 
ing is by slits, it may be j>erturmed thus;— 

()»ie person with a s]>ade m.'ikes a deep slit in the ground, 
and tlien another slit crossing it. Ma\'ing made the second 
slit, he lv?nds down the sjiude until the slit becomes wide 
enough to admit the roots of tin- ]>lant. An assi-stant, who 
attends with a bundle of plant.s, tluyi taking one of them, slips 
it into the aperture fimned by the sjiade. The sj)ade being 
then withdi’awn, the edges oi' the sods close upon the plant, the 
heel of the jdanter treading smartly upon the sod to bring the 
edges together. In this manner two persons may plant from 
1000 to 1200 pl.'ints in a day. 

histead of the common spade, a small kind of 
si)ade, so light that it can be w orked by one hand, 
may b<^ used. When this iiMriuncnt is employed, 
no a.ssistant is retjuired. 

'I'he person who plaats carries a little bag of plants 
beforehim: withthe spade in his right hand be makes 
a slit in the ground, and w'ith his loft he places the planum the 
slit, and tlien he fixes the plant hy a stroke of the licel. Prac¬ 
tice renders this method of planting easy. One person, by this 
simple ]»roeess, will set from 3000 to 4000 plants in a day, in 
iltaeh a manner, we tu’c infonped by .those who have planted 
on the larges^ scale of forest culture, that scarce ifte plant will 
fail.* 
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But th^ method of planting is suited only to seedling plants 
of not more than two years' growtli; for when tliey exceed that 
age, and come from the nursery lines, the common spade must 
be emp.loj'ed, the strength of one hand not being sufficient to 
form a dit large enough* to contain the root 

The other method of planting is performed by digging a 
hole by the spade. This is the method to be practised when 
the plants, by having grown in the nursery lines, have ac¬ 
quired extended roots; and the following is the method of pro¬ 
ceeding :— 

The holes are first digged in the number and at the dis¬ 
tances required, the earth taken out of them being laid beside 
them. The trees are then planted, and two persons are em¬ 
ployed at the work. The one places a plant in the centre of the 
hole, holding it upright by the top ; the other with the spade 
shovels the earth all round it. The earth being then trodden 
down by the foot, the tree planted ; and it is a point •)f good 
pnicticc that the sod or richer soil shall be laid next the roots. 
The rules to be obsen'cd in this operation are, that the holes 
shall be of sufficient size; that the plants shall be set upright, 
and be properly fixed in their position ; and that no lopping 
away of the woody part of tlie root shall be permitted witli the 
design of fitting it to the hole. 

. The distance to which the plants are to he set, is to be de¬ 
termined by the nature of the soil and situation. A common 
distance i§ from 3 to 4 feet. Trees ought in all cases to be 
planted at first much closer than they are intended to glow. 
The object of this is twofold:— \st, that there may he a pro- 
vision^gainst.the failure of plants, and that those maybe ulti¬ 
mately selected for standing which are the most vigoious and 
best formed; and, 2d, that the plants may mutually shelter 
one another. For, although by this close planting the tetiipc- 
rature of the air, as indicated Kv the thermometer, is not in¬ 
creased, the shelter afforded against the violentfe of the winds 
is found to contribute to the healthy, straight, and rapid growth 
of tlie trees. 

After a time, and by degrees. th<‘ superfluous plants are to 
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be cut down. It is not, therefore, necessary tliat all the super¬ 
numerary plants should be of the more valuable kin<hs of trees, 
whicli would unnecessarily enhance the expense. The cheapest 
and quickest growinjf trees are the best suited for sl^eltering 
the others, and none Jire so well adapted for the pilrpose,. at 
least in cold countries, as the fir tribe ; these being at once 
cheap, easily raised, and bej^ond every other kind suited to the 
sheltering of other trees, by their being evergreens. The firs 
thus intended for nurses, may be planted in slits, the hard¬ 
wood trees in holes. • 

The absolute necessity of sheltering by means of evergreens, 
doubtless only exists in a cold countrj’, such as the more ele¬ 
vated parts of this island. But where the situation is low and 
the soil fertile, the sheltering by evergreens, may be dispensed 
with. StUl, however, even in the most fsivoured situations, the 
plants should be set close together, both for the purpose of 
providing for contingencies, and fiV promoting the tendency 
to upright gi'owth in the trees. 

The period of planting is between the fall of the leaf in au¬ 
tumn, and the time when the buds expand in spring, when the 
vegetation of the plant is inert, that is, from about the middle 
of October to the end of February. Between these two pe- 
ritjds, all fewest ])lants may In- tran.s]»lanted from the nursery 
to their ultimate destination, the precaution merely being taken 
tljat the weather shall be mild*,*and the ground not frozen, when 
the transplantsition takes platie. 

The next operationl^ to be performed are those of pruning 
and thinning. 

The natural tendepey of many trees is to rise.with a fipnical 
stem shooting forth Intend branches from the base upwards. 
Some species of trees, as^ most (»f tlu* resiinnis and some of the 
wilMv and poplar kinds, do not generally tend to deviate from 
tliis form, the main tinmk rising ercet, .sjirrounded from the 
summit to thetbiuse by smaller hdrizontal branches. But other 
trees, and these may be said to comprehend the greater part 
of the hartl-wood, do not rise with the same regularity. In¬ 
stead of one leading upright trunk, they stmd out many Isurge 
boughs, which rival in .size the principal trunk : such trees bo- 
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uomc forked near the base, and the ]>riuci))al trunk below is 
short, while tlie top is largely braHohed. 

Now this is a-fonn of the tree which, however conducive to 
beauty, is not so to utility. The main puipose of cultivating 
wood is lor the timber, tpd the gi’cater part of the useful tim¬ 
ber of trees is contained in the trunk btifore it begins -to shoot 
out into boughs. In the artitieial cultivation of wood, there¬ 
fore, it is important to ju’oduce as great a length of trunk, in 
proportion to the branched to)>, as a due attention to the na¬ 
tural habits of the tree will allow. 

Further, it is important, for the obtaining of useful timber 
for the purposes of the carpenter, that the trunk shall be w hat 
is termed clean for as great a space u]»wju'ds as ])(tssible. I'o 
understand the meaning of this term, when a branch shoots out 
from the side of the trunk ol’ a tree, a ])art of the, vegetable 
circulation is carrie«l on through that branch ; and hence there 
is at this place an interru]^(ion of the continuity of the circu¬ 
lation. The fibres of the branch lie in a different direction 
from those of the main .stem, and this, when carried to a c(‘r- 
tain extent, is injurious to the texture of the wood. ’I’lic-se 
twisted fibres frequently constitute, as it were, a distinct nia.ss 
of wood within the body of tlu' trunk, which takes greatly 
from the usefulness of the timber for the j)urposcs of car¬ 
pentry. 

For these reasons, it is important that as great a part of the 
lower trunk as pos.sible be freed from the lateral shoots. 

Nature in part performs this process... As the tree rises in 
height the lower branches cU-csiy and fall off. so that there are 
few trees in which, even if left to them,selves, there will not be 
a certain |K)rtion of the lower stems cleared «)f lateral brunches. 
When trees are close together, this natural fallitig off of the 
lower branches takes place more quickly, and to a greater ex¬ 
tent, than when they ar^> distan,t from one another. Thus, in 
natural forests the irees rise with very tall upuight stems, and 
are gradually divested- of all their branches' below to a vast 
height. It is from natural forests, accordingly, that our finest, 
tallest, and most valuable timber is derived. 

But in the artificial culture of wood we cannot entirely imi- 
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fate the natural process, and allow the lateral branches to fall 
off by themselves. We must in this case admit the'air to the 
trees, by kecj)ing them at a distance from one another: and 
nndor these circumstances, the tree tends greatly to shoot out 
into branches, and thus to produce a smaller growth of up¬ 
right stems, as well as to have a smaller extent cleared of 
branches at the base. 

In the cultivation of wood, then, we must generally resort 
to artiliciul means to give the tree the fonn which we Wish it 
to possc.ss. We must fir.st endeavour to promote the upright 
in idaee of the lateral extension, and then to have a sufficient 
]>ortion cleared of lateral branches. 

Further, the lateral branches should be taken off at as early 
a stage in the growth of the tree as is consistent with its health ; 
for it is t«i be observed, tluit wlnm a branch shoots from a tree, 
the twisting of the fibres begins at tlu; point where the branch 
had (triginated, and not, as from ^ eursory inspection might 
be .sup])o.scd, from the surface of the stem. 

As in the ])ractic*e of pruning there are two distinct pur¬ 
poses to be aimed at; fiin^t, giving the vertical tendency to the 
tree. and. second, obtaining as groat a portion as possible of 
clean stem ; so there arc two periods in the growth of the tree 
at which these things arc to be attended to. The first in or¬ 
der of time, is giving the vertical tendency to the tree, and the 
sccoml denuding it of its low'tT branches. 

I’ntil the tree has attained the height of 15 or 16 feet, the 
oidy end to be aimed »t is to give it the ui>right tendency in 
question, and to prevent its becoming fiwked. 

The pruning for this purjwse consists in merely shoi^ening 
such branches as may be rivalling the leading shoot, or stretch¬ 
ing out laterally with a growth disproportioned to that of 
the others. Frequently *the mere nipping off of the terminal 
l«ul will be sufficient to retar«i the growth of a branch ; but 
in all cases it|will be completely effected by cutting off the 
shoot as at a. Fig. 174, making it about half the length of 
the shout above: this is the .s(dc end in priming durng the 
first period of the growth of tin* tree : and. it is to be observed. 
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that if a tree be of itself tending to grow upright and without 
forking, ho pruning, even of this simple kind, is required. For 
of all pruning, it is to be observed, that it is a violence done to 
the plan,t, and is to be avoided as much as possible. By ctit- 
ting off branches and leaves, wo cut oif organs of nutrition; 
We do not prune tliat we may increase the quantity of wood, 
for the operation has a directly opposite tendency and cttect; 
but we prune that we may give to the tree that form which is 
calculated to‘produce tlie greatest quantity of timber in the 
proper place. • 

The other branch of pnming, and the next in the ord»*r of 
time, consists in denuding the lower part of the trunk of 
branches, so that there may be obtained a sufficient extent of 
clean wood.^ Although, for the reasons given, it is im])ortant 
that the tiiking off of these branches be at as early a period iis 
possible, yet this must be doifb always under the conditions ne¬ 
cessary to preserve tin* he^'lth of the tree. The tree should, 
in the first place, have attained sufficient strength and .age to 
bear the being deprived of its branches ; and, in the next place, 
the process should be carriwl on so slowly as not to afft'ct the 
healthy growth of the plant, and so gradually, that it may 
have vigour to cicatrize, or cover with bark, the wounds that 
have been made upon its surtaee. The period when we may 
safely commence this process of denudation is when th(( tree 
has attained the height of la orlH feet. 

Xow, every tree julds to the length of its leading shoots and 
branches from buds which grow on the ends of the shoots. 
Every year a new shoot is made from each of these buds, of a 
length proportioned to the vigour of giwth of the plant. The 
shoots thus formed in one year, produce each a bud, which, 
in like manner, produces a shoot in the following year ; luid 
thus, while the tree is growing, there is a continued increase 
of the length of its leading sh^pts and branches. Furthef, 
when the annual s\ioot of ahy branch is prpdmced, there is 
usually sent forth at the place where it origin'ates one or more 
lateral shoots, so that there is a succession of branches, or tiers 
of branches, from the base to the summit. Wens these lateral 
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Fig. 170. 


branuhes not to fall off, we could, by means'of them, ascei-taiu 
the age of the tree; and in the case of many of the Coniferae, 
we can frequently ascertain the number of years which they 
have lived, or that each individual branch has taken to grow, 
from the number of these annual shoots alone. A knowledge 
of this mode of growth will conduct us to a simple rule in 
practice for removing, without violence, the lower branches of 
the trunk. 

When we commence this 
process of jinniing off the 
branches of the stem, let us 
cutoff’the lowermost braiieh 
or tier of branehes, that i.s 
the branch orbranches of one 
year’s gro,wth, andnomore: 
in the second year let us 
cut off ii second tier: in the 
third year a third tier ; and 
so on. In this iiiimner, 
while the tree in caeh year 
makes one shoot vertically, 
the lateral shoots of an¬ 
other y(*ar are cut off be¬ 
low. Thus, in the annex¬ 
ed figure, the tree having 
made 15 shoots, and hav¬ 
ing risen, we will suiq>ose, 
to the height «>f 15 feet, 
we commence the process 
of pruning, by cutting off 
the lowermost branehes or 
set *of branches 1. The 
tree then makes a shout 
from 15 to l(?,’s»o that while we have cut off the lateral shoots* 
of one year, another year’s vertical shoot will be made. The 
next year we prune away the branch or branches 2 ; and 
again tlie tree makes a shoot from IG to 17- In the third 
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3 ’etir we cut off the braiicli or branches 3, the tree makiiijy 
uirniii a shoot upwards as before, to 18 ; and so we take oft' 
each year the lateral siioots of one yeai’, and never more. 

Hy this method we shall griulually denude the stem of its 
lateral branches from below upwards, while it is iucrejusing in 
vertical giwvth. The extent of cletu’od trunk will thus gra¬ 
dually become larger in proportion to the uncleared portion or 
top. Tin*, suppose that we begin to prune when the tree has 
made 15 years’ shoots, then, when it Inis made 30 years’ sho«)ts, 
we shall have cleared oft' 15 : that is, half the height of the tree. 

\ow, when we have cleared half the height of the tree, or a 
very little more, we sliould ]>ause in our further op(*rations, and 
mark its state of growth. If it continue to grow vigorously 
we may resume our operation of close pruning, but at longer 
intervals than before, so as never in any ea.se to Ijave more 
cleared away than one-half, ui‘ at the utmost three-fi'i’ths, of thoj 
height of the tree, and never taking oft' more than one y(*ar’s 
lateral growth of branehes in a season. 

Every tree, it is to bo observed, mu.st posst*S3 a sufticicut top ; 
that is, it mu.st extend hori/ontally as well as vertically so as to 
bear branches and b'aves. The leaves are organs of nutrition 
of the ])laut, essential to the healthy exercise of the vegetable 
functions; and we must be careful to deprive it of no more of 
those organs than consists with our purpose in [truning. Now, 
by proceeding slowly in this gradual manner, never taking off 
more in any one year than tlie growth of one year’s lateral 
branches, we shall not usually interfere «;itli the healthy growth 
of the tree, but shall always leave it a suHicient in)wei’ of ex¬ 
pansion at top to afford it the means of nutrition and gi'owtii. 
Further, by never cutting oft' more at a time thiui the growth 
of one year, the tret? will generally hai t; vigour to taeatrizu 
the wounds that have been made upon its trunk ; whi-reas, 
were we to lop oft' many branc|ies at a time, ac(;ording to tlfc 
practice too prevalent, the trev might not havoivigour to cover 
them with a fresh giwth of bark, and thus tiic wounds might 
remain, to the lasting injury and fretpient destruction of the 
tree. 
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In pruninj|r in tliis maimer, tlie branches are to be cut off • 
«|uitc close to the stem, so that the bai-k may quickly tover the 
wound ; and although trees may be pruned in summer, the 
Attest period Tif pmning, as of all operations upon the living 
plant, is w'licn vegetation is inert; that is, from the fall of the 
leaf to the period of the ascent of the sap in spring. 

^’hus, then, the operation of pruning may be said to he begnin 
in the iim'sci y, but at that time with an extreme dcg^ie of tem¬ 
perance, all the end of pruning at that early period being to 
prevent the plant from becoming forked. Whpn the trees are 
transplanted to their ultimate situation, we may examine them 
in the thml, or at latest the fourth, year afterwards, and then, 
if more than one leading shoot is formed on any ti’ee, we are 
to select the best, and .shorten the others to about half the length 
of that which had been selected. And in like manner, when 
any branclr or set of branches is .seen to lie extending laterally, 
with a growth disprtqiortioiied to that of the others, then, by 
merely shortening them, the tendency to the lateral extension 
will be suftieieiitly ehecked to allow the other branches to ex¬ 
tend in an equal degree. And should we find that all the 
hraiiehes of a trei- are tending to extend too much laterally, 
by merely sliorteniug them in a slight degi'ee, wc shall give 
the aseemlaney to one loading shoot, and so promote the up- 
w.ard tiM)(li>ney ; and this is all the pruning rtiquired until the 
tri'e has attained, as has beeiwiiaiil, the height of 15 or 16 feet, 
when the ii.roee.ss of [iruniiig the lower branches is to he begun, 
and carried on by the (jlnw pmecss described. Hut, even after 
we have begun tlu' proce.ss of close pruning, we may still ob- 
serv(‘ tliat the tree is a.sceiuling vertically, and if required,* give 
this teudeiiey from tifne to time by shorteiiiug *iny of tTie la¬ 
teral brauclie.s. 

It,is not essential to the success of this method of pruning, 
that it he earned on cverv yestr. It will he sutficieiit to an- 
proaeh jis neav,to the perfect jiractiee as cfl’cum.stauces will al¬ 
low, observing imToly the general rule that mt were than the 
growth of one year .shall be taken otV at a time, and that the 
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three*fiftfi.s of tho hoight of the tree. 

The metiKhl of pruning by the sburtoniiig of the iHteml 
branches, was brought into notice in England by the writings 
of Mr Billiiigion, who had charge of a portion of the Royal 
forests; and it was further developed and explained, with the 
addition of the gradual denudation of the lower branches, by 
Mr Creeip Scotland. To these most deserving individuals is 
due the merit of having introduced, and to the latter that of 
having perfected, a system of pruning very greatly suj>erior to 
that which had been before in use. 

Pruning, as it is commonly practised, can scsircely be said to 
be founded on any principle. Branches are lopped oil’ without 
limit or caution, and thus the growth of the ti’eu is injured, 
and wounds formed upon its .surface which arc never after¬ 
wards cicatrized. Often in;the case of the youngest tre<!s, ^^c 
see the entire branches of successive years’ growth lopped otf 
in a season, and nothing left but a bush at the top. By this 
system of mutilation, uiillious of trees are sndrifice<l. A great 
proportion indeed of the whole cultivated w’oi»d of the country 
is annually destroyo.1, and it were better that tlie pruning knife 
were never used at all than thus mi.sai>plied. The practice so 
common has probably' been derived from that of the garden ; 
but it is to be observed that, in the garden, the purpose in 
pruning is to repress the growth of wood and produce that of 
fruit; and the principle, therefore, is in no degree applicable 
to the pruning required in the forest. 

The principal instruments to be employed in pruning are a 
sharp knife, chisels with handles fur reaching the higher 
brandies, and .sometimes a small saw fdr the larger branches. 
The hatchet is on no occasion to be used in pruning. The 
following figures represent the chisel and the saw. Thp saw 
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here e^own is the Indian saw, which is made to act by being 
pulled towards the operator, in place of being pushed away 
from him like the common saw of Europe. By being fixed to 
a long handld, this instrument is adapted to the cutting off of 
the higher branches. * 

When the proper direction has been given to the growth of 
the tree, and the lower branches have been pruned to the height 
to which it has been thought expedient to carry the operation, 
art has done all that it can do to render the tree useful. The 
natural p-owtli of the tree must effect the re^t. The trunk 
will increase in diameter by the addition of concentric layers 
of wotal, yearly formed between the bark and the stem. The 
longer a tree stands while in a growing state, the thicker will 
its trunk become, and the more valuable. It makes wood ra¬ 
pidly, to use a familiar expr(.*ssion, w'hen the trunk has become 
of good size; and it is an error, therefore, to fell wood which 
is intended for timber too soon. • 

In the pruning of forest trees, one of the most frequent er¬ 
rors committed is to delay the process till too late. By this 
delay the form of the tree is often rendered such that it cannot 
he restored ; and the lopping oft' of large brtinches in the man¬ 
ner often practised, in order to give the tree a better shape, is 
for the most part attentlcd with the evil of disfiguring it more, 
and enfeebling its growth. We constantly see those mistaken 
attempts to repair past negUict, by the lopping off of large 
limbs, the ]>laees of which the tree now wants vigow to heal. 
Vast numbers of trees pre destroyed by this system of mutila¬ 
tion, when all further object in pruning is at an end. Some¬ 
times a large bramdx may be lopped off when a tree is top- 
heavy, or when a brarfeh is likely to be split, or for some'other 
good reason. But it is an error, which must end in disap- 
pointpient, to begin this System of lopping a fall grown tree, 
with the design of compelling it to resume its process of in¬ 
crease when it;^has naturally ceased. 

When a tree Iws been neglected, but is not yet so far ad¬ 
vanced but that we may hope to restore it, we have merely to 
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applythe priapiple of pruning explained to the case of the par- 
■ ticular tree, ^e have to shorten the lateral branches which 
are forming forks, so as gradually to produce the upright ten¬ 
dency of the leading stem required. The rule* is to proceed 
ndth the greatest temperance, taking care never to do too much 
in one season, lest, by depriving the tree of its branches, we 
enfeeble its vigour and impede its grow'th. 

The process of pruning has been described, but there is 
another part of forest-culture coincident with pruning, and of 
equal necessity. This is the thinning out of tlie superfluous 
trees, so as to admit the air, and give room to the trees that are 
to remain. The trees, we have seen, have been planted greatly 
more closely than they are intended to grow, and many of them 
were designed merely to shelter the others during the early 
stages of their growth. 

Whenever the horizontal, branches of trees begin to rt-c^s 
one another, the process of thinning should commence. This 
is to be done by cutting oiit such a quantity of the inferior trees, 
as shall allow a sufficient space between the remainder. The 
first thinnings of this kind will be of little value, and will nut 
repay the expense*of clearing them out. Yet it is necessary 
that they be clewed away, in order to allow .space and air for 
those which are left. 

From the period when this first thinning is made, the planta¬ 
tion should be gone over every two or three years, and the same 
process repeated, observing the simple role that the boughs 
shall neVer be so close as to interlace., If the plantation con¬ 
sists of a mixture of hard-wood and resinous trees, the whole of 
the'iatter should have been cleared away by the time the wood 
is l^'years old or less, and the great ihass of it long before. 
After this the hard-wood trees should be kept at the distance 
from one another of about half |heii' height. 

When a plantation consists entirely of resinous trees, they 
may be kept much bloser together than in the c^e of hard-wood. 
Still it is important, in the case of the resinous trees, that the 
thinning be continued frequently, so that they shall not crowd 
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upon one another. It is by neglect of this point that many 
thousand acres of cultivated ivood become comparatively use¬ 
less. 

The most fi-equent mistake committed in the management of 
mixed plantations of resinous trees and hard-wood, is the al¬ 
lowing of the former to remain until they have chbked and en¬ 
feebled the hard-wood. This is done with the design of allow¬ 
ing the resinous trees to remain so long that they may be of 
some value when cut down. This, however, is an error of 
practice, by which the value of the hard-wood isjessened, while 
the full value of the softer wood is not obtained. 

The habits of the resinous trees and the hard-wood kinds are 
very different; and when the end proiKjsed is merbly the raising 
of wood for future profit, the two kinds will be best cultivated 
separately. It is not an exception to this principle that firs 
and pines 5re planted along with hard-wood. They are planted 
for tlie purpose of shelter, and they*should be removed as soon 
as they have served this pimpose. It is by allowing them to 
remain too long, with the design of combining the profit of 
the two classes of trees, that the hard-wood in many mixed 
])lantations is stilled and rendered useless. * 

Again, when the end proposed is the pro§t to be derived 
from resinous trees, they are best planted without any mixture 
of hard-wood. In this manner a greater «|uantity, and of better 
ijuulity, can be raised from a*^ven space. They can be suf¬ 
fered to arrive iW maturity, and then cut down when really of 
v,iluc ; wherca.'», if mix«d with liard-wood, they would need to 
be removt*d long before they had become of use. 

And not only when ultimate profit is looked to should the 
two classes of trees ^e cultivateil separately, but in many 
cases, in the planting of hard-wood, the same kinds of them 
should be planted together. Thus a forest of oaks will be 
mnre valuable if umnixed with^other tyees. Besides, the oak 
possesses the jwoperty of springing again freely from old stocks 
when cut down, 'hi this manner, after being felled, the planta¬ 
tion is formed into coppice, and made to yield periodical re¬ 
turns at intervals of 2.1 or 30 years. In like manner, willows 
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popUrs are Host planted in utronpe by themselves. In this 
case, a gi^ater miniber of them can generally be raised upon 
a ^ven space in the sitttatians suited to them; and soine of the 
species of willows, bv being- cut regularly, mnybd formrsl into 
osier plantations, and yield stim's.sjve crops. 

These are considerations to be rcgsu*d{*d when the end is 
the profit to be derived from tlie wocmI ; but when the taste is 
to be likewise gratified, then the mixed plantation, with its 
varying tints and diversified forms of trees, may claim a pre¬ 
ference over that which, on a mere calculation of profit, would 
be chosen. 

Different species of trees, whether planted together in grmips 
or intermingled with others, have each peculiaintios w'ith re¬ 
spect to the manner of their growth, the soils and situations 
to which they are suited, and, in .some cases, the method of 
management M^ith these differences the forest platiter shouhl 
be rendered familiar. Hut the description of species and the 
manner of cultivating them, forms itself an extensive branch 
of rural economy, which would exce(*d the limits which could 
be assigned to it in an elementary work. The end propo.sed 
here has been to explain the general practice of planting, and 
the management of forest-trees, without entering into the lesser 
details, or into a description of the different species which are, 
or which may form, the subjects of cultivation. 

The following may be enumerated as forest-trees adapted 
to cultivation in this country :— 

1. Pinus sylvestris—Wild Pino. « 

2. Pinus Laricio—Corsican Pine. 

3. Pinus Cembra—Siberian Stone Pi 

’■ 4 . Abies''oommunis—Norway Sprue 

6. Abies Picea—Silver Fir. 

6. Abies nigra—Black Spruce. , 

7 . Abies alba—White Spruce. 

8. Larix europasa—Common J^rcli. 

, 9. Larix pendula—American Black Larcii. ,, 

These are all resinous trees, sufficiently hiirdy for forest cul¬ 
ture in this country. 

Of the hard-wood kinds there may be enumerated— 
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1. Quercus Bobur—Common Oak. 

2. Quercas sesailiflom—Seasile-fruited Oak. 

3.. Quercus Cerris—^Turkey Oak. , 

4. Quercus alba—White Oak. 

5. Juglans regia—^Walnut. 

6 . Castanea vcsca—Sweet Chestnut. 

7. JEsciilus Hippocastanum—Horse Chestnut. 

8 . Fagus sylv.itica—Common Beecli. 

9. Carpinus Betulus—Hornbeam.. 

10. Betula alba—Common Birch. 

11. Betula pepdula—Weeping Birch. 

12. Betula Icnta—Black Birch. 

13. Betula papyracea—Canoe Birch. 

14. Alnus glutino.ca—Common Alder. 

15. Salix alba—White Willow. 

16. Salix russclliana—Bedford Willow. 

17. Salix triandra—Long-lcavcd Triandrous Willow (for osiers). 

18. PlSpulus alba—Great AVhite Poplar. 

19. Populus dilataUi—Lombardy Poplar. 

20. Populus trcmula—Aspen. • 

21. Ulinus campestris—Narrow-leaved English Elm. 

22. Ulmus suberosa—Common Cork-barked ^Im. 

23. Ulmus montanu—Wych Elm. 

24. Fraxinus excelsior—Common Ash. 

25. Friixinus americana—White Ash. 

26. Fraxinus quadrangulata—Bine Ash. 

27. Acer Pseudo-platanus—Sycamore. 

28. Acer platanoidcs—Norway Ma]ile. 

29. Tilia europtca—F.urope.'ii»> Lime-tree. 

30. Tilia rubra—Red-twigged Lime-tree. 

Of the class of smajler trecs^'iultivated for underwood, the 
following may be mentioned :— 

1. Corylus Avcllana—Common Hazel. 

2. Pyrus Aucuparfa—Mountain Ash. 

3. CratjEgus Oxyacantha—Hawthorn. 

4. Cytisus ulpinus—Isibumum. 

* 5. Ilex Aquifolium—Common Holly. 

0. Pruntis Laurocerasus—Cptniuon Laurel., 

7. PrunuspVusitanica—PortugaPLaurcl. 

When it is wiblted to form u mi.\ed p4autatiun of these and 
other species, they are to be planted of the kinds and in the 
proportions which are best suited to tlie soil and situation. * 

* Tlie following is an example of a inixei 
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The imoUt to be derived J/wm planting- will appear to many 
to be coiitingent and distant, and yet to expend capital on 
planting, may be to lay ont money to increase at a high rate 
of interest. Planting, therefore, may be to the landed pi-oprie- 
tor a mode of setting aside a fund for a future pur|)ose, and 


the spruce, and tlie wild pine, ai’e designed to serve the piirposes of uursch: 


300 Oaks, ..... 

20/ l*< i- liw®. L.O 

6 

0 

100 Wycli Elms, .... 

12/tf 

0 

1 

3 

150 Ashes, ..... 

12/ .. 

0 

1 

9i 

25 Sweet Ch&itnuts, 

25/ ... 

0 

0 

74 

50 Beeches, .... 

15/ 

n 

0 

9 

50 Sycamores, . " . 

12/6 ... 

0 

0 

74 

SO Wtvpiiig Birches, 

25/ 

0 

1 

;i 

All these plants should be from li to 2 fetet high when 




ph'iited; but not e.'tceuding 2 feet. 





25 Bedford Willows, from cuttings, 

10/ ... 

0 

0 

3 

26 White Poplar.s, from 3 to 4tfeet high, 

,50/ ... 

0 

1 

K 

50 Hollies, from 9 to 12 inches. 

20. ... 

0 

1 

0 

50 Laburnums, from 2 to 3'iee't, 

20/ .. 

0 

1 

0 

50 Mountain Ashes, from 2 to 3 fe<>t. 

20/ ... 

0 

1 

0 

50 Hazels, 14 foot, .... 

17/6 .. 

0 

0 lOi 

50 Silver Firs, 1 fool high. 

26/ ... 

0 

1 

3 

500 Larches, 1 foot nigh. 

2/6 ... 

0 

1 

3 

500 Norway Spruces, from 9 inches to 1 foot high, 3/ 

0 

1 

6 

1531 Wild Pines, about 9 inches liigh. 

2/ ... 

0 

3 

0* 

3556, being 3} feet apart. 

• 

L.i 

4 

84 


Expense of planting,—the willows, larches, spruces, 
and pines being put into slits, and the others in 
holes, . . . — . 0 10 (! 


L.2 1 

To this is to be added the expense of enclosing, which increases in a groat 
ratio Ss' the spac6 to be enclosed is lesstined. Thus, to enclose the following 
quantities of land, in the form of a aijuarc, with a stone-wall, at ts. 2d. per 
yard in length, will be as under :— ^ 

Acres. Total Exismsc. Kxiwiisc per Acre*. 

50 1*114 16 J.0 L.2 6 11 • 

10 . ‘ 61 .0 8 . 5 2 8 

1 16 4 7 - . ,‘'‘16 4 7 

When the space to be enclosed, therefori>, is 10 acres, the exi>ense by the 
acre is about 2} times more than when it is .50 acres; and when the quan¬ 
tity is only 1 acre, it is about 7 times more. Hence tlie error of planting in 
patches. Hiis may be done for shelter or einliellishment; but when pro- 
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an estate may be preserved to a family by capital wisely ex¬ 
pended on this improvement * 

But the proht is usually derived from planting land that is 
otherwise of* comparatively little value. It is not the lands 
that will yield a good profit by cultivation that will yield a 
good profit by planting, but those that are otherwise little 
productive. Superior soils will produce more valuable wood; 
but, taking into account the loss of rent for the long period 
of the age of a tree, it is the class of soils low ih the scale of 
fertility and value that usually yield the largest return for 
planting. 

In the practice of forest culture we should take care that 
the work of planting be executed well. When we employ |he 
common labourers of the country, the digging of the holes for 
the trees pniy be done by contract; but the putting in of tlie 
plants should be by days’ labour, in order that the persons 
employed may have no interest irf^executing the work in an 
imperfect manner. 

fit frum the timber is looked for, the difierence between planting on the . 
large and Niiiall scale may miikc the difference between profit and loss in 
the plantiition. * 

ITie expense of planting as above, per ocre^ is . L.2 1 2} 

of enclosing, when the extent is 50 acres, . 2 5 11 

L.4 7 U . 

Now, the following calculation will show the amount of the cost of plant¬ 
ing, enclusing, and the runt of the land, up to the period when the outlay 
m.ay be exjxHJted tciJiic re]iaid; that is, when the wood has arrived at matu¬ 
rity, and is fit for being cuitdowu :—^Let it be supposed that wood requires 
00 years to reach the age of good timber, and that the land is worth 5s. per 
acre yotft'iy in its original state, then, rating money at 6 per cent, compound 
interest, the amount of Ss. yearly for 60 years is . • L.6£^ 7 11 

The expense of planting and euclosing,'L.4 : 7: li for the 
same period, principal and interest, is . . . 81 7 5 

' L.169 15 4 

^ that, if the wood slmll be worth ^1^.168:15.; 4 at the end of 60 years, the 
original capital ow} the loss of rent wilbhave been repaid. But I.ul69; 15:4 
per acre would be a«rery low price of wood of 60 years’ standing. Five or 
six times the amount, independent of the value of thinnings, uiifi^t be ex¬ 
pected to be derived; and, therefore^ on tbe conditions supposed, the capi¬ 
tal would be profitably laid out in |)lantiiig. 
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^tei W&us<? they m Iwjre. Swb pkau mav pcrisii .,r \i 
come enfeohM when fran.«pljintwl from the mrshy to thv t;.- 
i¥st. let this is the kind of plants that inexperienced pkmeis 
are apt to prefer. Care. too. should he taken that the plants 
selected bo of Lcaltliy j^owtli, and free from forks. 

Wlien land has !»een planted, the frroiind .should he examin¬ 
ed re^jTilarly for several yeaiN afterwards, and the plants that 
may have died,replaced. The ground should be kept free of 
stagnant water, and carefully defended from trespass during 
the early stage of tlie growth of the trees. 


XIII. PLANTS CULTIVATED OK USED FOR FOliVGE OR 
IIMtRAOE. > 

4 

Plants cultivated for forage are those which an; mown, and 
used, either in a gi-een or dried .state, as the food of animals. 
Plants cultivated tor herbage are (fonsumed upon the gi’ound 
where they are produced. Certain kind.s of plants are better 
suited for forage than herbage. But many are adapted to 
either purpose, and therefore no distinct line can be drawn be¬ 
tween the two classes. 

The plants usually cultivated or employed for forage or 
herbage, are— 

1. The Tare, and other species of Vctofi. 

2. Lucerne, and other .species of Mcdick. 

‘ 3. Sainfoin. ^ 

Wild "Succory, and other plants producing leaves suited for 
forage. 

6 . Clovers, Vctchlings, Melilots, &Cj 

6. Heaths, Sedges, and Ru.she.s. 

7. Rye-grass and otliar grassy. 

8. Burnet, and bther plantaproducing herbage.,. 
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1. The Tabs. 

The Tare,* Ficia sativo, is one of the most esteemed of the 
leguminous forage-plants of tliis country. It is ad annual 
plant, indigenous, and hardy. There are several varieties of 
it, one of which is distinguished by producing yellow seeds. 

The tare, by being sown in autumn or in spring, acquires 
habits so different, that many have supposed the spring and 
winter tares, as they are called, to be different species. They 
are, however, the same species, and do n«»t even constitute bo¬ 
tanical varieties; but, from tlic different haltits ot' ripening 
which they acquire, they should be always sown at the periods 
to which they arc respectively suited; that is, the winter-tares 
should be sown in autumn, and the .spring-tares in’spring; for 
experiments have .shown, that thq spring-tares sown in autumn 
will fi’e<iuently perish in the fir.st frosts, while the winter-tares 
>vill continue uninjured. Tliis requires the more attentkHij' as 
the .seeds of the two kinds are so similar that no means of dis¬ 
criminating them exist. 

When tares are cultivated for gi’een fcxid at a late season, 
they are to be sown in spring : and in order to procure a suc¬ 
cession of cuttings during the mouths of summer and autumn, 
portions of the ground .should be sown at intervals from the 
middle of March till the cn(k.pf May. 

When tares are to be sown in autumn, for early feeding in 
lheensuingseason,tlie Jand fr<*quontly receives only ohe plough¬ 
ing, after which the seeds are sown in the usual manner, and 
harrowed. A little further tillage, however, would be'bene- 
ficial, so as thoroughly to prepare the ground. 

When tai’es are sown in spring, the land should receive a 
ploughing before wintei*,* as in the case of pease and beaus. It 
sliould be cross-ploughed again in spring, and well-harrowed, 
and receive a, second jilouglfing if possible ; for it is always 
well to prepare *tlie suifface carefully for the seeds of this plant. 
After they are sown, the land should be rolled, to facilitate the 
.subsequent action of the s»\vthe. If manure had been required 
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for the crop, it should have been ajiplied in the previous au¬ 
tumn. i 

Tares should always be souti on land which is in good con¬ 
dition and clean. It is a great error to sow fores on land 
which is' not in this state. The tares are considered in many 
places as a kind of bye-crop; hence they are left to struggle 
with weeds, and many important advantages attending their 
cultivation are lost The management of the tare in England 
is much superior to that pursued in Scotland. 

The quantity of seeds sown may be from 3 to 4 bushels to 
the acre. When the crop is sown for its seeds alone a smaller 
quantity will suffice, as 2^ bushels to the acre. 

It is common to mix a portion of some of the cereal grasses 
with the tare, the effect of which is to increase the quantity of 
fodder; the' stems of the grasses rising above the foliage of the 
tares, and both growing witheut interrupting one anbther. Fdr 
winter-tares rye is best suited, for spring-tares oats or barley. 

Tares, when used as green forage, are cut after the pods are 
formed, but long before the seeds become ripe. Tares, there¬ 
fore, being in the class of crops not allowed to mature their 
seeds are not exhad&ting to the soil. On the contrary, w'ith 
relation to the farm, they are to be consideri-d as restorative 
crops, from the quantity of mamu’e which the consumption of 
them affords. They are exceedingly nutritious, and supply a 
larger quantity of food for a limited period than almost any 
other forage crop. 

The usual mode of sowing tares is broadcast, though they 
are better sovm in rows, like the pea and the bean. This, in¬ 
deed,' is by no means so essential to the success of the crop as 
in the case of the bean and pea, for the produce of the tare is 
chiefly the stem and leaves, and the pods and seeds are of little 
comparative importance; the admission of air, therefore, for 
the swelling of pods and seeds js not necessary. The plants*, 
too, cover the intervals of the rows quickly^,f^d so do not 
admit of much time and opportunity for tillage during their 
growth. 

Tares are chiefly cultivated for green forage ; but they may 
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be also cultivated partially for their seeds. In this case, the 
mode of culture is the same as that of the pea. The Ismd should 
not be too rich, so as to cause them to run to straw instead of 
producing pdds; and it is a good practice to mix a small quan¬ 
tity of beans with them, to support and keep them from trail¬ 
ing on the ground. The beans, from tlieir difference of size, 
are easily separated by riddles from the tares. In the pihc- 
tice of the farm it is common to cultivate tares for green fo¬ 
rage, and merely to reserve that part of the crop for seeds 
which is not used in this manner. They arp then reaped, 
stacked, and dressed, like pease. 

When the tare is cut very early, it may rise again and pro¬ 
duce a second crop; and even a third cutting is sometimes ob¬ 
tained. In the northern parts of the island, the farmers scarce 
ever attempt to produce more than one crop in the season. 

Tares ate sometimes consumedd)y penning sheep upon them; 
but the better practice is to feed the sheep from racks. When 
the larger animals are fed on this food, it should always be 
supplied to them from racks in houses or yards. 

All the animals of the farm are fund of this legume, and all 
thrive upon it in an eminent degree. Hdgs may be fattened 
entirely upon it. It is suited to milch-cows, causing them to 
give more butter than any other species of food, and it is em¬ 
ployed extensively in the feeding of horses. All the English 
agriculturists are impressed •udth a high opinion of the value 
of tares. They arc not only casually employed, as in Scotland, 
to fill up the intervals between the cuttings of clovers, but 
tliey ai-e often the principal source of feeding from the month 
of May to November. 

There are several s{>ecies of vicia, with broad leaves re¬ 
sembling those of beans, cultivated in Germany for the same 
imrposes as the tare; 

1 . VicS’narbonensis—Narbonne Vetch. 

2. Vicia piatycarpos—Broad-podded Vetch. 

3. Vicia serratifolia—Saw-leaved Vetch. 
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But none of these species is equal in productiveness to the 
common itare. 

Another of the genus Vida is Vida pseudo-craccoy Annual 
Tufted Vetch. This species is of very luxuriant growth, but 
flowers ‘at a late season. It is, as yet, untried in the agricul¬ 
ture of this country. It might, perhaps, supply a desiderai- 
tum, namely, the atfbi^ing of a large ([uantity of gi*een forage 
after the pastures have begun to decay in autumn, and before 
the turnips and similar plants are ready fur use. 

Vida biennis, Biennial Vetch, is a native of Siberia. This 
specie.s is of luxuriant growth, and eoincs early in spring. It 
was cultivated by Miller so long ago Jis 1759, and recom¬ 
mended by him as a plant of great promi.se : but no experi¬ 
ments upon it on the large scale are recorded. Its stems have 
a certain degree of hardness, and its leaves a somewhat in¬ 
sipid taste, , ' ^ 

Vida siflvatka, Wood-'S'ctch, is perennial. It gi*o\vs in wooils 
with a stem from 3 to 5 feet high, climbing by its tendrils, 
and bearing beautiful little flowers streaked with bluish veins. 
The wood-vetch, as its name denotes, is truly the inhabitant 
of woods, and, wht*n I’emoved to exposed situations, its size 
and productiveness diminish. For this reason, perhaps, it is 
not adapted to cultivation. 

Vida Crttcca, Tufted Vetch, grows in hedges and bushy 
places, climbing also by tendrils^^and bearing numerous pmqde 
flowers. It is, like the last, perennial, but is more productive 
when removed from its natural habitat, It is, however, late 
in growing, and appears to be much inferior in usefulness to 
the dloveis. It grows on soils of low fertility. 

f’’tcia sepiuui. Bush Vetch, is a plant gi-owing also in hedges 
and bushy places. It is perennial, flowers early, and yields a 
good weight of produce. Although itS natural liabitat is bushy 
and shady places, it gr&ws in cultivated fields, and has a some¬ 
what wide range of‘soils. From t‘hese characteijt, and the trials 
that have been made, there is reason to infer tk'at the bush vetch 
would be a beneficial addition to the cultivated herbage plants 
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of this country. There is great difficulty in procuring its 
seeds in its wild state, from its dispersing them as soo* as ripe; 
a character, however, which would probably be changed by 
cultivation, afi happens in the case of other wild plants. 

Of the important genus Vicia^ about 100 species have been 
enumerated by botanists, and many of them seem to be highly 
deserving of experiment for tlieir economical uses. 


. 2. Lucerkk. 

This plant, Medicago aatim, has been cultivated in Spain, 
Italy, and the south of France, and on all the northern shores 
of the Mediterranean, time out of mind. It is cultivated in 
the countries of the Fast. It was familiar to the Greeks and 
Roman.s, from whom we derive njinute accounts of its nature, 
properties, and culture. . 

Lucerne has a perennial root, and grows, when cultivated, 
from a foot and a half to two feet high and more. It is covered 
^\•ith leaves, downy below, and slightly so on the upper sur¬ 
face : it bears a dower of a line purplish- riolet: it flowers in 

June and Julv. 

«/ 

The cultivation of lucerne has been long stationai’y or retro¬ 
grade in the British islands. In Guernsey and the islands of 
the Channel it maintains its j;eputation, and justly so, the cli¬ 
mate and soil of these islamls being suited to the pliint. For 
the same reason, it is esteemed and partially cultivatefl in Kent, 
and some of the southern counties of England. 

The soil adapted to lucerne is deep and of the lighterv;lass, 
with a free or kindly subsoil. When these cirbumstailC^s do 
not exist, it is better not to attempt the cultivation of lucerne 
in tips country. • 

• Two methods of raising this plant have been recommended 
and practised.,^ The one is sowing it broadcast in spring, some¬ 
times along w*itf^ a com crop, in the same manner in which we 
sow clovers, and sometimes without a crop ; and tlie latter is 
the better prActicc, lucenie not being suited to grow freely 
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under the shade of other plants. The other method of culti¬ 
vating luferne is in rows. Lucerne, like other cultivated fo¬ 
rage plants, gradually,gives place to the grasses and hardier 
indigenous plants. When cultivated in rows, Sind carefully 
hoed, these native plants can be kept down, and the lucerne 
preserved for a long period in the ground. But, when sown 
broadcast, this cannot be done in the same degree, and the lu¬ 
cerne then does not generally endure beyond nine or ten years. 
This is the main advantage which the row system possesses 
over the broadcast, in the cultivation of this plant. 

The best period of sowing lucerne is at or before the middle 
of April. When sown broadcast, the quantity of seeds to the 
acre may be 16 or 18 lb.; and when sown in rows, 10 lb. 

The soil should be ivell prepared by deep ploughing, and a 
previous summer-fallow, or fiillow-crop such as potatoes, tur¬ 
nips, or carrots. But when, it is wished merely to possess'a 
few acres of lucerne for the- convenience of soiling, it is better 
to have the soil deeply trenched luul prepared like a garden 
bed, and at the same time well maniwed with dung and lime. 

When drilled, the rows need not be more than 18 inches 
apart, which will §ive room for tilling the intervals by the 
horse and hand hoe. 

After the seeds are sown, care must be taken to keep dow-n, 
by means f)f the hoe, all weeds that spring up amongst the 
plants and in rows. 

In the month of August of the first year when in flower, the 
crop may be mown, and, after this first t^utting, the shoots may 
be kept down hv' a slight pasturing with sheep, but not while 
the soil is wet, nor continued till a late period. 

Eiwiy in the following spring the gwifind is to be horse or 
hand hoed, so that all weeds may be kept down, and the earth 
stirred about the roots of the plants.' In the month of. May 
the crop will be ready for the first cutting. •• 

After being cut, ft is to be borse-hoed in the .intervals of the 
rows. It will now grow very rapidly; and, when ready for cut¬ 
ting, is to be cut again, and, after each cutting, hand-hoed. In 
this manner it may be mown fohr or five times in the season. 
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It does not, however, arrive at its fall growth till its third 
year, after which it will yield a large return in richjand early 
foliage. But it requires to be manure4 at intervals, as every 
third year. ‘ The manure may be farm-yard dung, spread 
upon the surface after the last cutting in autumn, or early in 
spring. 

When the system of broadcast is adopted, the dUferenccf in 
the method of tillage is, that, in place of the horse and hand 
hoe, the common harrow is used, which, passing tover the sur¬ 
face, stirs the soil about the roots of the plants, and drags up 
and destroys weeds; the lucerne itself, having a strong root 
striking downwards, is not tom up by this rough treatment, 
but on the contrary, is benefited by the stirring of the soil 
round its roots and stems. 

This plant is eminently wholesome and nutritive’. It is well 
suited for milch cows, causing them to yield good and abun¬ 
dant milk. It is perfectly adapted to the feeding of horses, 
and this indeed is one of the most common purposes to which 
it is applied. It may be used with the like advantage for the 
soiling of any kind of stock. It is valuable for the early feed¬ 
ing which it supplies, being in this respect considerably be¬ 
fore the clovers. When we possess a portion of lucerne, there¬ 
fore, we can begin to soil at an earlier period than could other¬ 
wise be done. 

Portions of lucerne cultivated on the small scale, and with 
care, have been found to inaintiiin a great number of animals ; 
and hence its advocates have formed an erroneous estimate of 
its fitness for extended cultivation. But although lucerne is 
very productive in itself, it is not a species of crop which is 
suited to general culture in this country, li takes three 
j'ears to arrive at maturity, and it is very liable to fail from the 
attacks of insects in the first year of its growth. It requires 
mtanurc to be applied to the surface to keep it productive, and 
this is a wasteful mode of applying the manures of the fiu-m. 
It requires also a'deep rich soil, which is not always to be found. 
The limit, Uien, to which it seems beneficial to confine <^hc cul- 
tivation of lucerne, is to that of a small portion, for the pur- 
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pose of supplying the place of common forage plants is early 
spring, arid of using it in addition to these during the summer. 
With this design a few acres may often be very conveniently 
applied to its production ; but beyond this its eifltivation can 
rarely be recommended in this country. Where the alternate 
system of husbandry is pursued, a better method of raising 
green food, for stock is practised, than applying any part of 
the farm constantly to that purpose. 

The most productive of the genus Mediec^o, is the species 
which has been described; but there arc others which are cul¬ 
tivated. Two of these may be mentioned:— 

1. Medicago falcata. Yellow Sickle Medick. This is a 
smaller plant than the la.st, and is suited to soils lower in the 
scale of fertility. It is cultivated on the poorer soils of Swit¬ 
zerland, and in different parts of Europe. 

2. Medicago lupulina. Black Medick, so termed from tSie 
black colour of its seed-vessels when ripe. This is sometimes 
termed Yellow Clovex’, and sown ])j farmers under that name. 

It is also termed Hop Trefoil, from the resemblance of the 
heads of its flowers to those of the^iop. It is an indigenous 
plant, and grows nkturally on dry.and gravelly soils. It is a 
biennial when cultivated. Inke most of the leguminous plants 
it is nutritive, and readily eaten by pasturing animals. It may 
be cultivated for forage or for hesbage, when the land is to re¬ 
main only one year in grass. 


3. Sainfoin. ' 

S^nfoiu, Onoltrgchis sativa, has a perennial root, is a na¬ 
tive of Britain, and is extensively cultivated for green food 
in the chalk and sandy districts of England and France. Al¬ 
though this species has un extensive range of the lightdt: class 
of soils, it is yet, in a peculiar .jlegree, adapted to the calcaFs- 
ous ; hence it is found growing naturally in many open downs 
and hilly pastures where the chalk-formation exists. 

Sainfoin is a deep-rooted plant, with a branching stem, 
bearing spikes of beautiful flow'er.s. It grows wonderfully oii 
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rocky soils, stretching its roots to a prodigious depth amongst 
the crevices of rocks and open strata. It is, in truth, on dry 
rocky soils that the cliief advantages of^the cultivation of sain¬ 
foin arc seen. On a chalky rock, covered with only a few 
inches of soil, it will thrive and grow for many yearsVith vi¬ 
gour, Avherc neither coni nor cultivated herliage plants would 
cover the .surface*. Like lu"erue, although in a lesser degree, 
it is choked, and ultinuitely c.vtirpatod In the jircvaleuee of the 
grasses; but in a .soil jierfectly .suited to it, ua in a chalky 
down, it will have a duration jicrhaps ‘is long jis any other 
]dant. Although he.st adapted to the calcareous soils, it will 
grow upon any light soil which has a free or open subsoil; but 
on moist clays it will only la.st a few yoar.s, sometimes not above 
two. 

.Sainfoin may la* soAvn w ith a croj). in the same’ manner as 
the elovcA and gra.sscs. In the,following season, it may be 
moAvn for bay or green forage, although it does not attain its 
full maturity until the third year.* M'lien this mode of ma- 
iiagonieiit is adopted, the saiufoiii should he mixed with one or 
more of the clover.s, of which the mo.st suitalde for the puri>ose 
is white clover, Avlilch will add to tlie w eight of the produce, 
w'itliout materially interfering with the grow'tli of the .sainfoin. 

When greater care is thought neecssary, sainfoin, like lu¬ 
cerne, may he cultivated iii rows, being regularly tilled aud 
horsc-hoeil during the suiniin;i‘, and nuiniired at intervals, as 
every fourth or fifth year; hut for the most part, it Ls not 
thought necessary to resort to this mcthotl of tillagd, and the 
easier aud more eoni enieiit praetiee of broadcast is ]ireforred. 

The seeds of the sainfoin iwe larger than those of the clo¬ 
vers ; and when .sow iaAvith the cereal grassc.s in ^spring, Alittle 
more cari* is ncees.sary in covering them with the harrow and 
roller.. The seeds should be of a good and tried kind, and per- 
fiji^'tly fri>sh, for old seeds do not vegetate in a pro])er manner. 
'I'he nuantitv, when sown brosfdcast, may he 4 bushels to the 
ae.tV ; when sowu^ in rows, from 2 to 8 bushels. The best pe- 
ritsl of sow ing it Is in the month of March, although it is some- 
tirae.s sown in I’ehruarv. 


od 
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Sainfoin not bear such fre«|UPiit cutting as lucerne. 
\V'hen us<id for .oiling, it may he out twice; when u.sod for 
hay, it should be cut once, ami tin* aftermath depastured. Sain¬ 
foin uiav be used for herbage as well as for forage, ami many 
farmers'prefer depasturing it in the Hrst year, so that in the se¬ 
cond it may hare attained its full giowth before it is mown ; 
and this Ls a good practice. 

Sainfoin, when it i-s niade into hay, .should, like other le¬ 
guminous fouage plants, be cut just when it e(»mes into full 
flower. It is not very aitt to be injured by beating, and there¬ 
fore may be put tip more <iuiekly than other hay jdants. The 
produce in hay is generally roi koned from 1 to 2 tons to the 
acre, in districts where it is cultivated ; and. considering that 
it is grown on inferior .soils, and that it yields good aftermath, 
it ivill be seen to be a productive plant. 

If ground is to be mown for successive years A>r tbrago, 
then, on such .soils as ai’c suited to it, scarce a bettiT cro]» can 
be cultivated than sainfoin, wliich is ea.sily grown, hardy, and 
productive. But. with regard to this jiarticiilar mode of cul¬ 
tivation, it cannot be at all eonunendefl. It is not the most 
beneficial mode of vaisiug crojis for forage ; for, iudcjicmlently 
of the smaller produce, the keejiing of land under any one kind 
of ci’op, and manuring it upon the surface, is to dejirivc the 
cultivated laud of manures for an end which may he better at¬ 
tained by other means. 

Sainfoin, when sown merely to produce one crop of hay, 
and then' to be depastured for such a period as may be thought 
suited to the nature of the soil, answers weD ; but in this case, 
it is vecommended that it be sown with a proportion of white 
clovef and rv‘e-gras.s. It is then merelyu .substitute for the red 
clover, and it is a good substitute, for it is a perennial, and 
will grow on soils on w'liich the red*clover cannot be jirofita- 
bly cultivated. It is in this way only, it is conceived, that the 
cultivation of sainfbin should bd much extended in this coun¬ 
try. It mp,y be usec^ as a substitute for red-cJover, in many 
of the sandy, dry, and rocky soils of this country, which arc 
intended to remain for several years in herbage. 
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Allied to sainfoin, is French Honeysuckle, Hedysarum coro- 
tmriutH. This is a perennial plant; but, when cultivated in 
this country, it becomes biennial. Its flower-stalks sustain 
spikes of rich scarlet flowers, sometimes white, which expand 
in June and .Tuly in the second ye.'ir, and perfect tbeir seeds in 
Auj^ist or S(*ptember, after which the roots decay. 

This beantilid ]>]ant is a native of Italy, and other countries 
of the Mediterranean, where it jrrows in great luxuriance, af- 
for<liug excellent notirishment to horses, mules, and other ani¬ 
mals. It is generally reckoned too delie.ate fijr .field-culture in 
tlie north of Europe ; but in our fpirdcns it is seen to grow with 
surpassing beauty and luxuriance. 


4. Wild Succory, &c. 

• 

1. The Wild Suceorv. (Hehoriuwjnttibuis^ is a native of the 
British islands, as well as of many other countries. It is of 
the natural order (’um/ionifo-. It produces fine blue flowers, 
which open in the moniing and shut in the evening. It is cul¬ 
tivated in many i)arts of Europe. In Lohibardy, and other 
pail-s of Italy, it is sown with other herbs, and esteemed as in¬ 
creasing the milk and fle.sh of cattle, it is there rt-gai'ded as 
nutritious when made into hay; and is used for feeding horses 
and other cattle by smnn\er sealing. In l•'rance and difterent 
countries, it is produced extensively for forage and other pur- 
]toses, and enters into tdie regular rotation of the fields. Suc¬ 
cory is doubtless cajjablc of being rendereil useful as a forage 
plant. It is a native, and calculated to withstand the severest 
cold. It bears drought well, its large leaves covering the 
ground, and its roots striking deep into it. It grows with 
great quickness, comes vftry early in spring, and may be cut 
se»eral times for forage in the year. If used for soiling, it will 
be ready in all «.ases before cloVev, and thi;? would be a great 
benefit, as the means of candying on a system of soiling. 

Succory may bo cultivated like clovers, and sown at the 
same time with' corn in springbut the mode of growth of the 
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plant, which is like that of a lettuce, points out a different 
manner of cultivadon, as more suitable to it. 1 liis is by cul¬ 
tivating it by itself, and in rows. 

Under this system, the plant could be easily "tilled by the 
horse and hand hoe. It can be sown at any period from 
March to September, and when above ground should be hoed 
out to the same distance iji the rows as cari*ots, i>avsncps, and 
similar }dants. 

Iti the second year, it may be cut for forage its soon as it is 
ready in spring, and the motving re]>eated throughout the year 
two or more times, as the crop is ready. Care must be taken 
that it do not shoot forth its flower-stems and run to seed. 

When the seeds are sown broadcast, either with or without 
a corn-crop, the quantity may be from 12 to 14 lb. to the aci’e ; 
but when it is sown in rows, a much smaller ipuiutity will be 
sufficient. . • 

The principal use of succory, as a field plant, is for green 
forage; though it mixy he also depastured. It is not well 
suited for being coixverted into hay, tu; is [u-aetised in Italy. 

2. Oriental Bunias, Jiunian onentaliti, has been recom¬ 
mended for culture for its lea ves. It is of the family ('rucifent', 
of wbiclisome, us the cabbage and the rapt', have l>eon already 
described, as yielding abundant green tbrage. 'I'lie oriental 
bunias differs from these in being a ixerennial. It grows freely 
after being cut, tliougli not with .so much luxuriance as the 
succory. It is a plant of a very wide range of temperature 
and situation, gi-owing from Arabia bVjlix to Siberia, 

3. Prickly Comfrey, Si/i>iphytuiii mperrimtitn, is of a natural 

family noted for its mucilaginous produce and emollient pro¬ 
perties, namely, Boraginew. It is a ndtive of (Caucasus. It is 
a perennial, is doubtless very productive, and is readily con¬ 
sumed by animals in a green state, jfiid grows freely afte*' being 
cut. It is one of many jilants worthy of further experiment, 
as are likewise two native species, Hgtuphgtup^ officinale. Com¬ 
mon Comfrey, wafS.<Symphytum Tuberous-rooted 

Comfrey. 

4- To this mixed clu&s of plants may be added Ulex euro- 
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pceut. Common Whin, Km’ze, or Gorse. This is a shrubby 
plant, of which the soft shoots are cropped by animrfls; but it 
does not form the subject of cultivation in this country, though 
in some places where the plant is produced naturally, ite young 
shoots are cut off, bruised, and given to horses and other live¬ 
stock. It is exceedingly nutritive, and well relished by animals 
fed uj)on it, and, in the absence of cultiv ated forage" plants, 
may be beneficially einidoyed. 


5. CnovEns, Vetchlings, Melilots, &c. 

Of the genus TtifoUum, more than 100 species arc enume¬ 
rated by botanists, many of them deserving of the attention 
of cultivjijors. Those that are of most frequent cultivation 
for herbage and foi’age in this country arc the Red and White 
('lovers. 

Trifolinm pmtetw, Red Clover, is a native sjteeies, and per¬ 
ennial, but the produce of that which is derived from France 
and other countries becomes, when cultivated in this counti’y, 
biennial; though, by being ju’v'ventcd from* running to seed, it 
frequently lasts to the third yem- or longer. As, however, in 
ordinai-y cases, it is only a biennial plant, that is, being sown 
in one year, and arriving at maturity and dying in the next, 
it is not well suited for ])ermjmeut pasturage. But when tlie 
purpose is to keep the land one year only in forage or herb¬ 
age, there is none of *tbe species of trefoils which luis been 
found equal to the rod clover for largeness of return and early 
maturity. 

TrifoUmii repeus, Creeping White Clover, is a native spe¬ 
cies, hardy, perennial, and .suited to a variety of soil and cli¬ 
mate. No plant known m the agriculture of Imrope is so ge- 
n«nilly capable of cultivation ^ the white clover. There are 
varieties of it^orc or loss nutritive and* productive. It is 
usually mixed wirii the last species in eultivatioB, and these 
again with one or moi'e of the gra.sse.s. 
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TrifoHum h/bridnm. Hybrid Clover, was so named by Lin¬ 
naeus froAi his supposing it to be intermediate betw’eeu the 
two last species.- It is ii native of the south of liurope, but 
has been introduced into the a"riculture of Sweden and tlie 
north of Germany. It seems to be well deservin" of tlie at- 
tention of the agiueulturists of this country, being of largei’ 
growth than tlie creej)mg white clover, and like it a perennial. 
It might, therefore, form a substitute for the red clover in 
cases where land is laid down to perennial herbage. 

Trifolivm minus, Jjesser Yellow Trefoil, and Trifolium pro- 
cumbens, Hop Trefoil, arc frequently cultivated under the 
common name of yellow clover; and are, in practice, often 
confounded with the black mcdick already described. They 
are, however, l)oth annual plants, and are not deserving of 
cultivation. , 

Trifolium medium, Zig/.ag Trefoil, is sometinles termed 
Cow-grass or Marl-grass. /It is a native plant, i)erennial, and 
of easy culture. Its value, however, tis a forage or herbage 
plant is not very satisfactorily determined. 

Trifolium incarnatum. Crimson Clover, is a native of the 
southern and central parts of Europe. The colour of its 
flowers is a beautiful red. 13ut it is an annual ]dant, and as it 
must be sown in autumn, that it may flower and arrive at ma¬ 
turity in the following season, it is not so well suited to the 
system of agriculture practised-iu this country as the red and 
white clovers. A variety of this species termed Molineri, 
with pale flesh-coloured flowers, is latoe in flowering than the 
crimson clover, but does not otherwise differ from it. 

T^ifolium alexandrinum, lig_\ptian Clover, i.s, like the last, an 
annual plant, and the same remark applies to it with regard 
to its .suitableness for culture iu this country. It is somewhat 
later than the crimson clover, but 'scarcely so productW-e of 
leaves. 

It is not here necessary to enumerate othepspecies of Tre¬ 
foil. Those*which experience has showm to be suited to this 
climate, and the modes of agriculture practised, are the red 
and creeping white clover. 
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Lathyrm^ Vetchling or Everlasting Pea, contains about CO 
species, of which 7 are native. 

Lathyrus Aphaca, Yellow Vetchling, has been by some 
thought to inerit attention us a forage plant ii‘om the luxu¬ 
riance of its growth. Its seeds, however, are said to be dele¬ 
terious, which we have seen is the case Avith unotlicr of tlie 
genus before described as cultivated for its seeds, Lathyrua aa- 
tirua. 

Lalhyrua pratenais, MeadoAv Vetchling, is* common in 
thickets, moist meadows, and even in good .pastures. Al¬ 
though recommended for lierbage by Linnaeus, Haller, and 
others, it scarcely appears to merit a place amongst tlie culti¬ 
vated herbage ]>lants. 

Lathyrua aylveatria, N.HTow-leaved Everlasting Pea, is a 
perennial^ plant growing in moist meadows. It has a .strong 
root, and Jp’ows with great luxuriance, intertwining with and 
overpowering the plants around it.*^ How far it is grateful or 
nutritious to pasturing animals, lias not been sutheientiy de¬ 
termined. 

Lathyrua lalifoliiia. Uroad-leaved liiverlasting Pea, is a well- 
known climber, with peduncles bearing inJiny gay flowers. It 
has been suggested by botanists tliat it might be applied to 
agricultural jmqioses. I'lie plant is perennial, and would yield 
an abundant produce; but experiments are yet wanting to 
show hoAV far, by its nutritive>»properties, it is calculated to be¬ 
come a useful forage plant. It lias broader leaves than the 
last, but does not difltc much from it in habit. The two, if 
grown together, Avould probably yield a large return of pro- 
vender. 

The other native kpecies do not require especial notice. 
Numerous foreign species might be mentioned, as }delding a 
great produce in stems afid leaves, but their uses for the pur¬ 
poses of the farmer have not been ascertained by experiment. 
Of the whole ^nus, it is to lie .observed 'that the characters 
are somewhat suspicious. The leavea and stems are often 
bitter, and some of their seeds, as tlio.se of Aphaca and rutivua, 
slightly jioisonous. 
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MelUotHu qfipina'h-. Common Yellow Melilot, King's Clover, 
or Hart’s Clover, is a native species of easy culture, anti though 
deemed annual, sometimes remains for more than one year in 
the ground. It is a tall [)lant, growing from 3 to o feet liigh 
and more, with a somewhat shrubby stem. It has a certain 
bitterness of taste, ami a smell similar to that of sweet-.seente(l 
vernal grass ; yet it does not ajtpear to be di.sliked by animals, 
and might be cultivated in certain eases for forage. 

MelilofHS Iducantha, AV'hite-tloAvered Melilot, is likewise a na¬ 
tive .species, and of habits ami cliarjuder similar to the last, 
though often gi'owing much taller. 

MelUotus maerorhhu. Long-rooted Melilot, is a native of 
Hungary, and is cultivated in some* parts of b'ui'ope. It is a 
perennial plant, and might yield a considerable supply of green 
forage or herbage on certain sandy soils. , 

Lotus corniculatus, Ct^mmon Bird’s-foot Trefoil, 'i.s an abun¬ 
dant plant in the higher n/itural pastures of this country. It 
is perennial, and in the month of .hine is readily distinguished 
by its tufts of yellow flowers. It is a small plant in its natu¬ 
ral habitat, but enlarges by cultivation. 

Lotus major, (ireater Bird’s-foot I’refoil, is by .some regard¬ 
ed merely as a vsiriety of the last species ; hut its characters 
are distinct, and continue so when cultivated under circum¬ 
stances precisely similar. Both these species, and especially 
the latter, merit attention as her’oage ]dants. 

Common Broom can hardly be mentioned as a leguminous 
herbage-jdant, tliough its young shoots are eaten by stock ; 
but, when old, they arc too bitter to ho useil. t)ne of the ge¬ 
nus, howtu'ci j Ci/iisus a/fjus, Sj)auish Broom, is used in the 
south of Europe as food for shee]». 

< 

f>. Hkatiis, Ssncics, axij llcsiies. 

.. ' •< 

These may he said to constitiite a class of hf)rbage-plan,ts ; 
they are generally of* very inferior nutritive properties, but, 
forming a large part of the unimproved pastures of the coun¬ 
try, they are of interest to the 'agriculturist. 
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The Heatli.f, Kritw, cover a very large proportion of the 
high lands of this island, and are frequently found Extending 
to the phiins. They indicate very generally the existence pf 
peaty matter in the soil. 

Of the native species, the most abundant is Calluna vulga¬ 
ris, Common Heath or Ling, which extends over all the pri¬ 
mary and transition districts of this country. It is a bushy 
sln-iib, growing from half a foot to 4 feet in height. The 
brandies of it afford shelter, and its seeds food,'to numerous 
birds of the grmjsc hind, llecs collect lionev largely from its 
flowers, and the honey is of a dark colour, and by many es¬ 
teemed beyond that derived from the lower })lains. Almost 
every part of the north of Huroj)e abounds with this plant. It 
is used in some ])arts as dried fodder for cattle, and as thatch 
for covering houses and cabins. It is formed into ropes and 
other thiiTgs for which straw is used : a decoction of it is em- 
plo 3 'ed for the purposes of tanning; a yellow colour is ex¬ 
tracted from it for dyeing wool: and a species of ale c»n be 
made from its young shoots, mixed with a jm^portion of malt. 
In conjunction with the dried turf in which it grows, it is used 
in many places as fuel, thotigh it is not scf well suited for this 
purpose as the thicker strata of peat. 

Sheep, goats, luid cattle, will feed on the young shoots of 
this and other sjiecies; hut they prefer the gramineous plants. 
In order to cause the j oung shoots to spring, it is a common 
practice to set tire to the heath. This should be done in regu¬ 
lar divisions over a stuck farm, so that successive portions of 
young heath shall be obtained for the pasturing stock. By re¬ 
gular burning and close pasturing with sheep, the hcafh be¬ 
comes less in quantitj^, .and the gra.sses su])ply i^s place." The 
]>rocess is slow, but often it is the only practicable mode of 
iinjtt’oving mountain heaths. 

• The Cgperaceoe, or Sedge tribe, contain numerous species, 
which often s<{.^iearly resemble the grasses in appearance that * 
they may be confounded. They .are found in marshes, ditches, 
and running water. They are found also in heaths moist 
woods, and meadows; and c«*rtain species on sands, and on 
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tilt seMhoT©. They are a fur inferior dius to the grasses in 
their nutritive prc^itl(Mi; for, while the grasses are noted for 
the abundaiiee of sugar and fecula which they contain, the 
sedges are reiniu’kable for tlie absence of (hosfe prineijdes. 
They are frequently mingled with the grasses, and form a part 
of the sward of our natural meadttws, and sometimes they 
iutnide amongst our eultivatetl herbage-plants, when they are 
to bo regarded as weetk SomctiiiiDs, however, the j)lant.s of 
the sedge-family are important, from their covering large tracts 
of country, and affoiiling an abundant coarse herbage. Thun, 
the Scaly-stalked Spike-rush, Ekurharin cintpitum, grows on 
certain moors and moist heathy places in great profusioii. In 
the Higidaiuls of Scotland it is called J)eer's-hair, and occu¬ 
pying extensive tracts almost exclusively, is valued on account 
of its spring and summer i)asturagc. 

The cotton grasses, too, Erjophora, arc coiniuon in hogs, ana 
send fortli leaves very early in sprittg. They thus atford an 
early .herbage in high countries for live-stock. 

The JmeeaSi or Rush-family, occur hu’gely in the moister 
pasture-lauds of this country. These plants are the most com¬ 
mon indicators am6ngst us of wetness in the soil. They arc 
all of an inferior class as licrhage-jdants, though they are 
cropped by cattle in their young state, and in the higher dis¬ 
tricts are frequently converted into hay- 

The most common species in low weft meadows arc, Juncug 
conglomeratus. Common Rush, waH.Jiwcus effusus, Soft Rush. 
They are'best got rid of by removing from the soil the wet¬ 
ness, whetlier of the .surface or substratum, by draining. 

A Very fi’eqncnt species in the elevated parts of this country 
is Juucus aculijlorus. Sharp-flowered Joiat(Hl-rush. This spe¬ 
cies is very common in peaty hogs, forming often the greater 
part of their herbage. It is familiarly known under tlie lyame 
of sprit or sprat. Though animals do not cat it readily, unless 
in the absence of b'etter food, yet, being mad^.into hay, it is 
eaten largely by the hardier kinds of cattle. 
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7. Grasses. 

The most important of the herbage-plants of this and other 
parts of Europe are the grasses. Of these, however, many 
are of low nutritive and productive powers, and in cultivated 
grounds are held to be weeds. But some of i he less valuable 
hinds require attention on account of their frequent occurrence, 
and their adaptation to soils low in the scale of fertil.tj'. 

1. Anthoxanthum odoratum. Sweet-scented Vernal-grass. 
This is one of the earliest gi’aascs of the spring, coming into 
Hower about the middle of April, juid ripening its seeds by the 
middle of .Inne. It contributes mainly to give that delightful 
fragrance to new-mown hay, so fiimiliar to us. It grows on 
almost evtry soil; it is not of itsdf remarkable for its nutritive 
qualitie.s. nor does it seem to be peculiarly grateful to cattle, 
although eaten by them along witTi their other herbage Its 
value is chiefly derived from its early growth, its hardiness, 
and its property of continuing till late in autumn to throw 
forth its flowering stems. It can scarcelj’^brm the subject, in 
any case, of useful cultivation. 

2. Alopecurm pratemis^ Meadow Fox-tail. Tliis is a very 

generally difl^used species, being a native of Britain and of 
most parts of Europe. Its herbage is held to be nutritive, 
and it appears to be gi'ateful to ruminating animals. It is a 
very ejirly grass, is perennial, and constitutes a considerable 
part of the richest of our meadows. It does not attain its full 
growth for several years, on which account it is not Avcll^uited 
to the alternate husbandry. The young planls, too, *are so 
frequently the prey of insects, and the seeds are often so de¬ 
fective, that only an inconsiderable portion of them can be 
oalculatcd on arriving at maturity, Notvvithstanding of these 
things, this pl^nt, on account* of, its early’growth, its perma¬ 
nence in the soil„ and the quantity aiid. value of its produce, 
deserves to be cultivated when the land is intended for peren¬ 
nial herbage. ’ * 
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3. PhleutH jtrutcMs*', Meadow C’at’s-taiL J his species is a 
native of* Britain, thoni,'!* it was first introduced into notice 
from Carolina. It i.** called hei-d-giass in America, and is 
greatly valued there as an herbage and forage jdant. It 
produces abuinlance of foliage early in spring, and may be 
cropped till a late season. There is none of the grasses more 
easily cultivated. It is not a peculiarly good hay-grass, from 
the wiryness of its stem, and the .shortness of its aftermath. 
But still it may be profitably cultivaicd for this pur]tose in 
conjunction with other grasses, and’ deserves to be cultivated 
in an cspecitd manner when the pur]>ose is to produee a sward 
of permanent herbage, or even when the land is to remain only 
one vear in gi’ass. 

4. Agnmtis alba, Marsh Bent-grass, is one of the species of 
Agrostk which grow on moist soils, and which, having gene¬ 
rally creeping roots or stoltMis, tVirm fre<piently troublesome 
weeds. It sometimes passes under the name of Black ('ouch- 
grass» When it takes possession of wet clayey soils, its roots 
penetrate to a considerable depth, aed from their vivacious 
properties, it is very difiicult to extirpate them. In more 
favourable circumstances, the marsh bent-grass grows with 
broader leaves, and assumes the a])pearance of om* of the su¬ 
perior grasses. It was under this form that it was introduced 
to notice as a beneficial object of cultivation undiT the name 
of Fiorin Grass. It grows natiK^ally in the moister soils, and 
extends itself sometimes to the extir})ation of le.ss powerful 
grasses, by its creeping roots and stoloFs. Its best pi-<iperty 
as a pasture grass is the late period at which it rises in the 
season, affording food when other gi-asses have creased to grow, 
and in spring also it affords an early herbllge. I’hese jeroperties 
may render it sometimes expedient to cultivate this plant in 
small quantity, mixed mth other grasses, when the end is per¬ 
ennial herbage, and especially in the case of irrigated meadows’; 
but otherwise it does not po&se.ss properties tq,entitlc it to be 
ranked amongst the superior grasses. • 

5. IMeua lanatm. Meadow or Woolly Soft-grass, grows 
readily upon all soils, and espccfially the peaty. ’ It produces a 
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profusion of light seuds, which are easily dispersed by the wind; 
from which circumstance, when it is once introduced, the soil 
is with some difficulty freed from it It is disliked by cattle, 
and refused by tliem wheA other herbage can be obtained. 
Nevertheless, the woolly soft-grass is not without its useful 
properties. It is superior to the heaths and some of the bedts 
of peaty lauds. Its easy proj)agation, therefore, on such soils 
is in this respect beneficial, that a pasture-grass can be sub¬ 
stituted tor the inferior natui-al producic of the soil. Although 
the woolly soft-grass may therefore be sown on the poorer class 
of peaty soils, it ought to be excluded from those on which 
better kinds can be produced. 

C llolcuit (h*e(iphig Soft-grass is frequently mistaken 
for the woolly soft-gi’a.ss, but is readily distinguished from it 
by its aw;ped florets and creeping root. The herbage of this 
plant is soft and tasteless, anil? apparently more disliked by 
stock than that of the woolly soft-^rass. It is a troublesome 
and empoverishing weed, which it should be the study xjf the 
husbandman in every ca.se to extirjiate. 

7. ArrhitmOieriini avenaceum. Common Oat-like grass, is the 
A vena efatiur of Linna-us, and the llolntii avetiaceug of some 
other botanists. It is a coarse though a productive grass, 
gi’owing rapidly after being cropped, and producing an early 
and plentiful herbage in spring. It has been foimd upon ana¬ 
lysis to cogtaiu more of bitter and sqlinc matter than other 
pasture gi‘as.scs, and hence it has been inferred that it ought 
not to be cultivated without a large admixture of other grasses. 
The juster inference would be that it should not be cultivated 
at all. The roots, which are fibrous in the m^istcr sqijs, be¬ 
come bulbous in the ‘drier, and then the plant is a troublesome 
weed, difficult to be extiq)ated. 

8. Foa (ujuatka, Reed Meadow'-grass. This species grows 
In situations favourable to it^to a great height. It is common 
ip flat and fV«ny countries, ,o» the banks of rivers and the* 
margins of pods. In the fens of Oambridge and Lincoln 
great tracts are covered with this gi’ass, which not only affords 
rich herbage in summer, but abundant ctojis of hay for winter 
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forage. It contains a larger proportion of sugar than the Lest 
herbage gtasses, and is accordingly much relisJied by pastiiring 
an'imals. It is, howeyor, too purely r jOatic in its habits to 
all6w of any extension of its culture. It is well suited to the 
swamps and fens where it grows iiatiiraJh', but can scarcely 
be eultivated beyond tlu'iii. 

9. jPoa Jfuitmts, Floating IVIeadow-gi’ass. Tliis plant is 
found in ditches, stagnant waters, and other moist situations, 
its stem growing from 1 to 3 feet high. Its seeds aiv the 
manna of the shops, and are gathered abundantly in Poland, 
Russia, and some parts of Germany, where they are used as 
food. It is found in New Hollaml, a country abounding in 
vast marshes. It has been thought by some th.at it might 
be cultivated in this country. It is to be belii'ved, however, 
tliat it is rather too aquatic in its habits to admit of cultiva¬ 
tion, except in cases where it could be partially covered with 
water. ^ 

1Q.< Poa annua. Annual Meadow-gi*ass, This .species hr., 
an annual root. It continues to dower tbrougl.oul tlie .spring, 
summer, and auiumn, and sometimes even in winter. It rarely 
attains, even in the most fertile situations, a height ot‘ more 
than 10 or 12 inches. It is, however, the mo.st proIOic of all 
the gras.ses. The only case in which we ijan siqiposr tbi- 
species deserving of cultivation, is when other grasses had <liod 
out; and when, by being sown the sward of these gra.sses 
in spring or autumn, tlie annual meadow-gi’ass might be ex¬ 
pected to afford a growth of herbage ima Vew montli.s. 

11. Poa trivialis. Rough-stalked Meailow-gras‘ , is one of the 
sapei;ipr pasture grasses, forming a part of our riimc-st meador, >. 
Its root is fibrous, and its stems are rohghi.sh, and heric' ;ls 
name. Rough-stalked meadow-grass is initiative, «»■gi. atly 
relished by pasturing animals. It reqiiires, bow. situ .tions 
somewhat sheltered and moist, In dry and e* jsed otou»1 
its produce is inconsiderable and tliis circumiS^ncc nitist (Ic- 
termine, in certain caf*e.s, the exjiodiency of cultivating it. 

12, Poa pratemia, Smooth-stalkeil Meadow-grass. This 
species is distinguished from the last by its having a creeping 
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ruot, and by the sheaths of the stem being smooth to tlie touch. 
It comes early, but, in this respect, is equalled by other 
grasses believed to bo more productive, and after being cropped 
in summer it* grows slowly. It is inferior to the last-mentioned 
species, and it may be questioned whether it deserves to be 
reckoned amongst the superior pasture grasses. 

13. Poa fit tills. Fertile Meadow-grass, is a native* of Ger¬ 
many, where it is esteemed one of the superior pasture grasses. 
It grows in wet situation.s and near rivers. It is said to per¬ 
fect its seeds abundantly. Kxperiments, hojvever, are yet 
wanting, in this country, on the value and uses of this species. 

14. Dach/Us fflonierala. Rough Cocksfoot. This is a coarse 
but very nutritive gi'ass, of early and rapid gi’owth. Although 
a native of Britain, its seeds were introduced from Virginia 
about the veiur 1780. It ’’as not, however, cultivated till 
Mf.ny years afterwards. It is jtistly held to be amongst the 
superior pasture grasses, and is suited for forage as well as 
for herbage. U is more nourishing in spring than in autumn, 
and re<inir((s to be elo.scly erojiped: for, wben suffered to grow, 
it rises iu tufts and patches, and loses greatly of its nutritive 
]»ropei’ties. 0.\en, horses, and sheep, eat* this grjiss eagerly. 
Cocksfoot should always be sown in combination with other 
grasses, iis tl»e rye-grass, tlie meadow-fescue, and the other 
finer grasses. 

1j. (\i/iiosuru8 erf slat us, Crested Dog's-tail, has a wide range 
of soils and situations, and is plentifully produced in most of 
our natural pastures. It flowers somewhat late, and its culms, 
when it perfects its seeds, become hard and tviry, and are re¬ 
jected by pasturing stock. Altliotigh slow in arritnlng af^per-' 
fection, late in flowering, and not very productive, this gi-ass, 
on account of its etisy culture, and the thick sward which it 
tends to produce, has beefi recommended for cultivation. This, 
Imwever, should only be on inferior sheep pastures, for the 
plant Is not to ^e regarded as*oi^ of the superior grasses. 

*^G. Festuca o^ina, Sheep^s Fescuorgrass, is one of the 
.smaller grasses gi'owing on dry light elevated grounds. It is 
entirely an helrbage plant, ai/d is only referred to here be- 
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lause botalli8^8 have si»okeii of it with »pprobuthu. It U a 
fraes, howiBver, I'/liioh-there can be no object in cultivating in 
»rable soils this country. The business of the farmer is to 
stock his pastures witli the best grasses which they are capable 
»f producing: inferior kinds mil quickly teyd to occupy the 
rround. , .. ► 

' ' 't 

17. Festitca a:irn(iiciii% Han? reseue-gi-ass, is likewise one 
f the small' grap^ suitei]^ to the pastura^ of sheep. It pre- 
ails on the lighter soils, but is found aKo in good natui’al 
iastures.» It js superior in size 1o sheep'.s fescue ; but yet it 
i Bot sufficiently i)roduelive to deserve especial cultivation. 

18. Fea/uca'M/acra, Spiked I’cscuc-grass, grows in moist 
neadows, and is said to be very productive ; but experiments 
ire yet wanting on its value as an agricultural plant, It 
■arely with us popfeets its seeds; which, however, would .not 
)e an objection to its cultivation were it otherwise useful, 
ince seeds, iu sufficient quantity, might be obtained from 
)thep countries. 

19i Festnea pia/ensiK, Meadow I'\!scuc-gra^s, is Justly rank- 
id amongst the superior grasses. Although a large it is not 
V coai’se plaut,^ailJ does n«t, like some of the otlier larger 
grasses, form tufts iu growing. I’lie leaves are sncculent, and 
•eadily eaten T)y the larger pasturing animals. Its root is 
ierennial and fihrons. It is found in the natural meadows of 
»ur richer clay-land.vuWs, and may form a jtart of the pasture 
of all fismd of tolerable quality, laid down to perennial herb¬ 
age. K requires, liowcvcr, a longer time to arrive at its full 
natnrity than some others of the sujierior'pasture grasst-s, as 
;he dockrfoot, and is, therefore, less suited than they to the 
ilternate tillage. • 

20. LoUmi pe.renne. Perennial Darnel or Hye-gi-ass, is one 
jf the most important of thq,gramiW|^ herbage plants. It 
is the most generally cultiv'ated m ;5^e herbage-grpsses <in 
Europe. This cirhumstancq if owes to its cpfly maturity, to 
its wide range of te^K-ratuiX' and soils, ami to the abundance 
And facility with which H caji l|crraj.sed ffiom its seetls. 

However vglqable the ryo-giV.ss from these' qualitie.s be, it 
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wanttt certain properties whidi othen of the grasses pobsess, and 
a good permanent meadOnr, therefore, wilThest be jirtlcured by 
imitating the natural process of mixing passes tegethhr. In 
this manner, the different kinds coihing into flderer at Afferent 
periods of the yew, will better affbM a succ^ion of herbage 
throughout the season. * ,, 

The ehiiractcrs of this plant are greatly modified by the ef¬ 
fects of climate, soil, and cultm'e, and this has given'rise to 
numerous distinctiuns, founded on the sUiiposed* qualities of 
the difierent sorts.^ The value of these to the aigriculturist is 
mainly determined by the number and broadness of their 
]eave.s, their permanence ip the soil, and the vigour with which 
they grow. 

There are two kindb, however, which muat be distinguifahed 
fironi each pther in jtractice. The one flovv^re for successive 
years, and'is therefore termed ])frrcnnial; the other flowers 
in the second year, and, having bqi’ne its flowers, the root 
decays. This is, therefore, a bibnuial plant, but it is gfene- 
rally termed luinual rye-griiss It is more productive tlian the 
perennial kind in the jear after being sown^ and hence, when 
the piu’pose is to retain the land *onl 3 one year for a crop of 
herbage or forage, the shorter-lived variety is to bo preferred. 
There are no means of distinguishing the biennial from the 
perennial kinds bj tlieir seeds alonc,^iuid great losses have 
.been frequently sustained by iListaking the one for |;ha other, 
when the purpose has been to keep the laud for several years 
in grass. When tlie land is to remain fur more than one year 
in grass, the perennial kinds must be sown. ^ * 

Rye-grass should always be sown -with some of ^e clovers. 
Mixed with tlie red closer, as will be idterwards seen, i^ is 
well suited for hay. No ofeer mode has yet been discovered 
equal 'm this for proij^cing a ci*op of hay wdth certainty and 
eedhomy, as the experience of farmers in tfie uoi'th of Eng¬ 
land in Scotland, Flanders, au(] other parts of Europe, testi¬ 
fies. 

21. 'Lolium Ifalieum, Italiah^ Rye-Gross, is cultivated in 
Italy, and other ports of Europe. It is probabty in most cases 
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of biennial dnration, but by being cropped or mown before 
flowering, it may remain for several years in the ground. It 
reproduces itself freely from its seeds, which are scattered im¬ 
mediately on their becoming rii»e. It grows with greater luxu¬ 
riance than the common rye-grass, and its nutritive properties 
may be inferred from the eagerness with which it is eaten by 
an i ma l s. It ^pears to be a very valuable herbage-plant; but 
farther’experiments are yet required to show how far its per¬ 
manence in'the ground can be depended on. 

< U 

It thus appears, that the native grasses which experience 
has fully shown to be of the superio|[ class, and suited to culti¬ 
vation, are:— 

1. A,’opecurus piatensis—Meadow Foxtail. 

2. Phleum pratensc—Meadow Cat's-tail. 

S. Festuca pratcnsis—Meadow Fescue. 

4. Poa trivialis—^Rougk-stalked Meadow-grass. 

^ 5 . Dactylis glomerata-^Rough Cock’s-foot. 

■ .'E* Lolium perenne—Bye-giass. 

' To which may now be added,— 

. 7. Lolium itaKcum—Itali^m Rye-grass. 


8. Bubnet, &C. 

Burnet^ Poterium,Sanguisorha, has been frequently recom¬ 
mended, and partially cultivated, as an herbage-plant. It is of 
the R(»e family. It grows naturalI5r on dry and calcareous 
8oil§, with a stem of about a foot or more in height. It is a 
ve»y hardy .perennial, remaining verdant during the winter, 
and yielding an early spring food. It is this that constitutes 
the sole value of bumet on frie inferior class of calcareous soils 
on which it grows, for in weight of produce and nutritim pro¬ 
perties it cannot Jje compared,with the clovers, and other®* le- 
^minous herbage-plants. ‘ 

, The Com Spurred, ^rgvia arvmsis, ii cultivated in some 
countries for hwbage.. It is ^of the Pink tribe of Plants, and 
is a native of 'the Old* and New Continents, growing about 
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Quebec^ and the river Columbia, and plentifully in the gardens 
and fields throughout Europe. It is termed Spergnlb, or Sper- 
gnlaria, from the property which it possesses of spreading its 
seeda It is by all foreign writers extolled as being very nu- 
,tritious, and giving a rich flavomr to butter. It is valued for 
its rapid growth. Being sown on the Stubble in autuiwn, it 
will produce a crop in the same season. It is with os, h(^w- 
ever, regarded as a weed, and, from the smallness of its pro¬ 
duce, can be of no value as an herbage plant under the, system 
of agriculture pursued in this country. 

The Yarrow, Achillea Millefolium, of the natural family 
Compositte, is a plant which is found in our richer meadows, 
and is closely eaten by pasturing animals. The yarrow has, 
on this account, been cultivated along with'ofrier herbage- 
plants, though with what precise benefit hit not been wdl de¬ 
termined! • 

Ribwort Plantain, Plantago lane^olata, has been extensively 
cultivated in this country as an- herbage-plant, under thaname 
of Rib-grass. It is easily raised, and is eaten in its^ young 
state by pasturing stock : but no experiment has yet shown 
that it ought to take the place of gramineous and leguminous 
plants of known value. 


Of the various plants wliiclfhave beeo enumerated, some are 
chiefly adapted to forage, some to herbage, and others may be 
employed partly for filtage and partly for herbage. Several of 
the forage-plants, from tiieir habits of growth, aJre best culti¬ 
vated by themselves, or with a very slight ii^termix^ire of 
stranger plants. Of this kind are the tare and other vetches 
which are mown for forage; lucerne, sainfoin, when used for 
forage; wild succory, and others. The trefoils, again, and the 
dther smaller leguminous her^ge-plants, are best mixed with 
s^e of the g];e8ses; and it i^a point of useful practice, to de¬ 
termine what kinds should be selected,’ and in what propor¬ 
tions they should be mixed. « 

The most frequently employed of the leguminous plants for 
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mixed forage and herbage are the red and white clovers, and 
of the indi|^noas grasses, rye-grass. This grass is well suited 
for general culture, arriving more quickly than most of the 
others at,matUrity, producing abundance of seeds, at all times 
easy to be obtained, and growing well imder the shade of com. 
For whatever period, then, land is to remain in grass after 
being sown, it will generally be well to sow such a quantity of 
the seeds of the rye-grass as will produce a crop of that grass 
alone, independently of the other grasses which may be mixed 
with it. 

If the land is to remain for only one year in grass, then the 
rye-grass alone will be sufficient to form with the clovers good 
forage and herbage; yet it will add to the value of the pro¬ 
duce even fgr a single year, to sow with it a small proportion 
of the seeds of any of the indigenous grasses ; and ,of these, 
the best for this especial purpose is the meadow cat’b-tail, be¬ 
cause it is the most easily propagated, and arrives the soonest 
at maturity. 

There may be sown 20 lb. of these two grasses in all, and 
10 lb. of red and white clover, of which four-fifths may be red 
clover. The proportions may be— 


Rye-Grass, .... 

17 lb. 

Meadow Cat’s-iail, . 

8 

— 201b. 

Red Clover, . '1 . . 

8 

White Clover, 

2 

1 

— 10 


301b. 

A mixture in these proportions will 'yield a good produce 
for one season, whether it is used as herbage or forage. 

But if the land is to remain for moVe than one year in grass, 
then a mixture may be made of such of the other superior 
grasses as can be procured; while the quantity ojFthe red clover 
may be dimini^ed, and some other of the leguminous herbage 
plants mixed with the clovers. We may sow in this case 12 lb. 
of the rye-grass seeds, which in' most cases will be sufficient to 

6 
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secure a crop of this plant alone; and we may sow the other 
grasses in such quantity that the whole shall amount to 24 lb. 
The following may be the proportions; 

Meadow Fox-tail, .. . . Sf lb. 

Meadow Cat's-tail, .... i * 

Rough Cock'fl-foot, .... 6 

Meadow Fescue, .... 2 

Rough-stalked Meadow-grass, . . f 

Rjo-giass,.12 

. -.241b. 

To which are to be added: 

• 

Red Clover,.2 

White Clover,.6 

Bush Vetch, Tufted Vetch, or other pe¬ 
rennial leguminous herbage plants, 2 

— 10 

341b. 

In the preceding mixture of grasses, the quantity of rye¬ 
grass is equal to about half a bushel; and with regard to the 
other grasses, the proportions are such that each will, in ordi¬ 
nary circumstances, produce an equal number of plants. These 
proportions are obtained by computing tht? number of seeds in 
a given weight, and the number of each which, on an average, 
is found to vegetate. 

Were it wished that the rye-grass should be merely in pro¬ 
portion with the other grasses, and that each kind should pro¬ 
duce an equal number of plants, the tbUowmg would be nearly 


the proportions: 

Meadow Fox-tail,.6| lb. 

Meadow Cat's-tail,J.1 

Rough Cock's-foot,.7} 

Meadow Fescue,.3 

Rough-Stalked Meadow-grass, ... 1| 

Ryc-giass.5^ 


241b. 
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VIII. WEEDS OF AGRICULTURE. 

The plants which have been described are those which form 
the subject of especial cultivation. The weeds of agriculture 
are those which grow amongst the cultivated plants, and which 
it is the provihce of the farmer to destroy. The prevailiigj^ 
plants of this class vary in every country, and in diiferent parts 
of the same country. 

Weeds may be divided into two general classes; those which 
propagate themselves solely by their seeds, and which, having 
once flowered, perish; and those which have perennial roots, 
and flower and bear seeds for successive years. The first are 
annual or biennial plants, according as tliey require oue or two 
years to complete the perio^ of their vegetation. The second 
are pecennial plants, and grow again from the roots, as well as 
propagate themselves from their seeds. 

In the case of annual or biennial weeds, if the stem is de¬ 
stroyed at the time'of flowering, or just before it, the indivi¬ 
dual is destroyed, and its further means to propagate the spe¬ 
cies are taJcen away ; but in the case of perennial weeds, the 
destruction of the stem does not infer the destruction of the 
plant, because the plant has the power of propagation from 
the roots.^ From this distinction, it would seem more easy to 
destroy annual than perennial weeds, yet this conclusion does 
not always hold; for some of the annual species have such nu- 
meroys minute seeds, that it is often very difficult to extirpate 
them, and when they have got into ground, keep possession 
even more inveterately than those which have the power of 
springing again from their roots. ' 

Of the perennial weeds, greatly the most troublesome ane 
those which have creeping roqts; for these extend themselves 
below grormd, and if any of the parts of the roots renuun, the^e 
may give birth to new plants. 

Either class of weeds may bb frequently destroyed by the 
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same means, namely, by assiduous tillage of the groimd; but 
yet a natural division of them is into such as havesyinual and 
biennial roots, and such as have perennial roots. 


1. Annual and Biennial Weeds. 

Of weeds which have annual or biennial roots, the following 
are the most prevalent in this country. 

1. Sinapis arvensis—Mustard. 

2. Raplianus Kaphanistram—^Wild Radish. 

3. Papavcr Rhoeas—Com Poppy. 

4. Centaurea Cyanus—Com Blue-Bottle. 

6. Chrysanthemum segetum—Com Marigold. 

6. Pyrethrum inodoram—Com Feverfew. 

7. ^nehus olcraeeus—Sow-Thistle. 

6. Cuicus lanceolatus—Spear Plume-thistle. 

9. Arctium Lappa—Burdock. *, 

10. Agrostemma Oithago—Com Cockle. 

11. StelLaria media—Common Chickwccd. 

12. Spergula arvensis—Com Spurrey. 

18. Galium Aparine—Goose-grass. 

14. Urtica urens—Small Nettle. 

U. Lamium purpureum—^Rcd Dead-Nettle. 

16. Galeopsis Tetrahit—Common Hemp-Nettle. 

17. Euphorbia hclioscopia—Sun-Spurge. 

18. Polygonum convolvultiSiT-Climbing Buckwheat. 

19. Polygonum avicularc—Knot-grass. * 

20. Ervum hirsutum—Hairy Tare. 

21. Lolium temuientum—Bearded DameL 

22. Avena fatua—Bearded Wild Oat. 

23. Bromus mollis—Soft Brome-grass. 

1. The Wild Mustard, the Charlock jf farmers, frequently 
sprmgs up in vast abiuslancc in fields of growing com. It 
fipwers in May or June, and as it ripens and sheds its seeds be¬ 
fore harvest, iUs difficult to ci{i^ate it. Sometimes its flowers 
ai% cut off by a spythe or hook as they pise above the com in 
spring; and sometimes they are pulled up from amongst the 
com by the hand, which is an Unsatisfactory and operose me- 
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thod. The row culture is, in an especial degree, beneficial in 
the case qf this and similar plants, for the first crops of them 
can be cut down by the hoe in spring. But the period most 
suitable for liestrojdng the wild mustard is daring the summer- 
fallow aAd fallow-crops. Yet under any circumstances it is 
difficult to subdue it, its seeds lying for an indefinite period in 
the soil, tmtil brought by the plough within the influence of the 
air. Often it sjjrings up without any knomi cause, and covers 
entire fields. . It abounds in fields of turnips, contending for 
mastery with the young plants. Other species of sinapis also 
spring up in cultivated ground, but this is the most prevalent 
and hurtful. 

2. The Wild Radish, or Jointed (’harlock, like the wild 
mustard, has yellow flowers, and grows and sheds its seeds 
amongst corn. The two plants, from their similarity, are fre- 
quentl}' confounded together„and pass under the common name 
of charlock. 

3. J’he Com Poppy is (fistinguished in summer by its gay 
red flowers. It sometimes rises in large quantities in corn¬ 
fields, especially in soils that are dry, sandy, or gravelly. It 
receives the name ef red poppy, eora-rose, red-weed, &c. 

4. The Cora Blue-Bottle is of a genus which contains seve¬ 
ral species known as weeds. That, how'ever, w'hich is peculiar 
to corn-fields is the com blue-bottle. It grows amongst corn, 
but rarely in great quantity, ant\.its presence merely indicates 
careless farming. 

5. Thd Corn Marigold is of a genu^ that supplies our gar¬ 
dens and greenhouses with many beautiful flowers. From the 
colour of its flowers it is in some places termed yellow bottle, 
in ottter placek gowlands, or yellow gowans. It grows amongst 
fields of corn, and may be pulled by the hand. It is not in 
this country a very generally diffused weed, being found only 
in particular parts. But in some sandy districts of Europe it 
prevails to so great*a degree as to destroy the crops. 

6. The Com Feverfew or Sdentless Mayiye^ is generuKy 
classed by farmers, rmder the name of Mayweed, with two other 
plants of similar uppeamnee, fiitinking Chamomile and Wild 
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Chamomile. The corn feverfew rises sometimes in cultivated 
land in considerable quantities. 

The com poi)py, the com blue-bottle# the com marigold, and 
the different mayweeds, may be said to form a class. They 
grow up with the crops of com, and announce by their beauti¬ 
ful flowers the return of the warmer season. They are not of 
the formidable class of weeds, and yet assiduous tillage is re¬ 
quired to eradicate tliem. They are frequently conveyed to the 
farm with the seeds of corn, and then careful ivinnowing is the 
best preventive. 

7. The Sow-thistle grows in fields of com. It is of a family 
f»f plants whose light seeds are widely dispersed by the winds. 
But although a common, it is not a dangerous weed. 

8. S])ear Plume-thistle is one of a genus of troublesome 
weeds, but which arc mostly perennial, while the spear plume- 
thistle is^iennial. It sometimes abounds in old pastures. It 
may in all cases be destroyed by cutting it over when in flower, 
and before its seeds are ripe. 

9. The Burdock is a familiar plant, whose hooked scales fas¬ 
ten themselves pertinaciously to clothes and the fur of an i mal s. 
It is a biennial plant, seldom injurious, afld easy to be extir¬ 
pated. 

10. 'The Com-Cockle or Com-Campion, is of the pink tribe 
of plants. The flour of its seeds mixed with grain injures 
gi’eatly the quality. The seeds are heavy, and, on this account, 
cannot be separated from com in the operation of winnonung. 
It grows singly, chiefly amongst wheat; and being easily dis¬ 
tinguished, it can be pulled up by the hand. 

11. Common Chick weed is of the same natural family, but 
of a different habit of*gro^vth. It grows not almie, but thickly 
in the parts of fields which are enriched by the dung of animals. 
Under careless manageflient it is often a troublesome weed ; 
and, in fields of turnips, it will contend for mastery with the 
young plants. ^ 

* 12. Com Spqrrey, likewis'e of tlie Pink tribe, sometimes 
grows thickly in corn-fields, and then it indicates bad condition 
of the soil, or*cnreles.s famiind- 
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ue ftKnuihed iHth booked briatlea^ iv^idi tttach theouclvcs to 
the fur (ff animals, and in this maniMU* are diiweminated. In 
some parts of Enpbuid it is a troobiesome wood, but in other 
parts it bs comparatively inoftensivc. 

14. The small Nettle is an annual plant It sometimes c\~ 
tends over eultivate<l fields, and frenerally indicates that the 
soil i.s enriched, l»y putrescent Mihstanees. 

15. The Red Ih'ad-ncttle, tlioiiirh termed a nettle, is of the 

I^fint tribe of plants. It is thus of the same family as the mint, 
the marjoram, the saj^e, and the th>’me, plants all harmle.ss, 
and possessing cordial and stomachic propertie.s. The red 
dead-nettle’is sometimes frequent in fields, csjtecdally near 
hedges, and in sheltered places. * 

16. The Common IJcinp-nettle, also of the Mint tribe of 
plant^ is common in corU'Tfields. Reapers arc sometimes af¬ 
fected by severe infiiuumation in the hand by grasping it. It 
is covered by bristles, and these, on being pressed, emit a poi¬ 
sonous fluid. 

17. Sun-Spurge is one of a fiimily of plants which yield a 
peculiar milky juice. It is sometimes abundant in com and 
turnip fields. 

18. Climbing Buckwheat, is }p some places termed bind¬ 
weed, or bearbind. When in quantity it is apt to overpower 
the com.* It is frequently seen twinivg round turnips and 
other plants. Its seeds are said to injure wheat; but the seeds 
are in themselves nutritive, and, if mixed with oats, tvill not in¬ 
jure t'feeir quality. 

19. Knot-grass is another of the buckwheat genus, of fre¬ 
quent occurrence; but it abounds mortj in waste places than in 
cultivated grounds. 

20. Hairy Tare it a Icgmninotis plant which,frequently oc¬ 
curs in cultivated fields, and tiidn it is a hurtfuf weed. 

Several of the annual grasses are of frequent occurrence m 
cultivated grounds. 
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2L The Bearded Darnel Is comnnm In some coantries, 
it is comparatively rare in tins* It has been condeqtned as a 
polsonons plant fScnr more than 200Q yean. 

22. The Bharded Wild Oat is often a very pernicious #eed. 

its seeds readily drop out when ripe ; and as it ripeht sooner 
t-ban the cereal grasses, and then sheds its seeds, it is difficult 
to extirpate it It is frequently conveyed with the s6ed-com 
to the ground, and thus may be propagated on the best mar 
naged farms. . 

23. Several of the Bromc-grasses are found n weeds in our 
corn-fields. The most frequent of these is the Soft Brome- 
gi'ass, in some places termed goose-grass. The seeds of thi| 
plant are like those of rye-grass, and are propagated along with 
that grass. But the plant itself is easily distinguished from 
the rye-grass; and when the latter is to be thrashed finr seeds, 
the Brome-grass may be picked qut by the hand. 

The list of this class of weeds might be greatly extended, 
but this does not seem to be here necessary. They are^all of 
them best extirpated by diligent tillage. The better culti¬ 
vated a country becomes, the less prevalent and hurtful will 
be this class of plants. 


2. Perennial Weeds. 

1. Ranunculus acris—^Upright ‘Meadow Crowfoot, and other Ranun¬ 
culi. 

2. Senecio Jacobea—Common Ragwort. 

5. Tussilago Farfara—Coltsfoot. 

4. Beilis perennis—Daisy. 

9. Chrysanthemum Leucanthemum—Ghceat White 0:s-eye. 

6. Cnicus arvensis—Cdm or Way-thistle. 

7. Centaurea nigra—Black knapweed. 

8.,Sonchus arvensis—Cor£ Sow-thistle. 

9. Lamium album—^White Dead-nettle. 

10. Rumex obtusifoUus—^Broad-i&ved Dock. • 

41. PolygonudPamphibium—Ampldbious Petaicaria. 

12. Urtica dioicaMlreat Nettle, f * 

13. Agtostis alba—^Marsh Bent-gnus. 

14. Arrbenatherum avenaeeum—Common Oat-like Grass. 
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14. Holcus mollis—Creeping Soft Grass. 

16. Tritjcum repens—Comnion Wheat-gross. 

17 . Juncus efTusos—Soft Rusb> and other Junci. 

18. ErioBB—Heaths, and othef shrubby plants. 

19. Piiioes-i-Ferns. 

20. Musci—Mosses. 

1. Tfae Upright Meadow Crowfoot grows in a great variety 
of soils and situations. Like most of the dangerous family to 
which it belongs, it inflames and blisters the skin. It is too 
acrid to bo eaten by cattle, unless largely mixed with other 
plants ; but so mixed, it is-consumed in small quantity, and, 
from its abounding in our meado^vs, is perhaps designed to serve 
as a condiment. In common with some others of the genus, it 
is termed butter-cup, or butter-flower, from a popular notion 
that it gives the yellow colour to butter. It, however, injures 
the butter, whose yellow colour Is due to the richness of the 
pastures, and not to these acrimonious plants. 

The Creeping CrowftwA, JRanuncttlus repem, and Bulbous 
Cron^ot, Banunculus bulbosus, resemble the last in their pro¬ 
perties. They adorn our meadows with their bright yellow 
flowers, and arc qpmprehended under the common name of 
butter-flower, hutter-cup, and .sometimes of king’s-cup, golden- 
flower, &c. The breaking up of grass land for.a course of til¬ 
lage is the only means of eradicating tliis class of weeds. 

2. Common RagW’ort is a large well-known Weed in pasture 
fields. It receives mawy names', as rdgwort, ragweed, canker- 
weed, &o. It has a perennial root, and gi*ow.s to the height of 
2 or 3 feet. It is best kept down by pasturing with sheep, 
which eat it in its early stages. By being pulled up by the 
hand,* which ean be easily done w'hen tl^e ground is soft from 
rain, it can be extirpated in grass fields without taking up the 
land for a course of tillage. 

3. Coltsfoot grows chiefly in moist clays, and cspecisily jn 
marly soils. Its broad leaves Overspreading the surface, it is 
very hurtful where it^revailh. « Tillage and divining, and im¬ 
proving the texture and fertili';;y of the soil, are the means to 
be adopted for rooting it out. 
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4. The Dai^, though every-where loved and admired as 

the harbinger of summer, and the ornament of our fieids, is, in 
the judgment of the fanner, a weed. Where it prevails too 
greatly, the land requires to be renovated by a cObrse of good 
tillage, and by lime. * 

5. The great White Ox-eye, sometimes also called the great 
white daisy or moon-dower, often abounds in pastures, and^s 
only to be extirpated by tillage. 

6. Thistles form a class of weeds very formidable to the 
agriculturist, from the ease with which they are disseminated 
by means of 'their downy seeds, and the difficulty of eradicat¬ 
ing thetn. Some of them have deep vivacious roots, and alh 
of them, on account of their vigorous growth, and their strong 
spreading leaves, are injurious amongst the cultivated plants. 

The mqst common of the thistle kind is the com or way- 
thistle. This plant has strong, creeping, and vivacious roots, 
the habit of which is to strike doW|t to a great depth in the 
ground. If any parts of these roots are left in the soilytthey 
will again give birth to numerous plants. 

The means of extirpating the way-thistle from land is by a 
continued tillage and deep ploughing. Even an efficient year’s 
summer fallow will not always effect this; for when laud has 
been thoroughly overrun by the plants, they will spring up in 
future years, and require successive years’ tillage thoroughly 
to exterminate them. ,The**lands of.various parts of this 
country used to be greatly more covered with thistles than 
ftioy now are. In sonfb parts of Scotland, they were once so 
abundant, that they used to be cut regularly for five or six 
weeks in summer to supply food for the wTetched cattle of the 
day. In well-cultivat^ districts they have been got under, 
though, so great is their tenacity of life and power of propa¬ 
gating, that diey demand constant attention on the best cul¬ 
tivated farms, and, under ne^Vg<>nt management, never fiiil 
to^take possesaien of the soil. ^ l^w lands brought into cidti- 
vation are often entirely coverc^vith this species, and a course 
of tillage is necessary before it^can be subdued. 

In the ordinary management of a fann, thistles will some¬ 
times spring up in great abundance with the first crop of oats 
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after grass. In this case, diey most be deeded early in sum¬ 
mer, by being cut over near the surface, which is conveniently 
done by.the weed-hook (Fig. 123). The sole effect of this, 
however, is'to retard the growth of the plant, and prevent it 
from running to seed, or contending for mastery with the grow¬ 
ing com. 

Thistles sometimes spring up in great plenty in old pasture 
fields. In Ais case, they should be cut close to the ground at 
least once a^year, so as to prevent their smothering the pasture 
plants and running to seed. But it is only when the land is 
broken up for tillage that effectual means can be used for de- 
tstroying them. Instruments indeed, have been devised for 
pulling up thistles from the ground, but the roots of the plant 
are too easily broken, and the smallest portion left in the soil 
will spring again. 

The thistle not only grows from its creeping vivaOious roots, 
but is widely disseminate^ by its light downy seeds. Thistles 
therefore ought to be cut down before being permitted toper- 
feet their seeds ; and they should never be suffered to grow in 
waste places and hedges, whence their light seeds may be car¬ 
ried to poison th£ neighbouring fields. Further, when they 
have been cut down at an advanced stage, they should not be 
left on the ground, fw, like many compositse, they will mature 
their seeds though separated from the ground. 

7. Black Knapwee4.is one of a clas^of thistle-like plants. It 
is termed horse-knot, and receives many other local names. 
It is a hurtful weed in pastures where it prevails, increasing 
much by the roots, and being extirpated with difficulty. 

Sj'The Cotu Sow-thistle is a frequent plant in corn-fields, 
distinguished by its tall stems and large yellow flowers: but 
it is not usually a very hurtful weed. 

9. The White Dead-nettle is occasionally common in> corn¬ 
fields. Having a strong, cref|>ing, perennial root, it should 
be carefully extirpated. T^ is one of th^ Mint tribe of 
plants before referred to. 

10. The Dock genus comprehends a variety of ^ecies known 
to the frinner as weeds. These plants produce a large quan¬ 
tity of seeds, which they readily mature. The seeds are heavy. 
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and thoagh dlffiised by the smaller birds, to which they serve 
as fiiod, they are not so readily disseminated by the winds as 
those of the thistle kind. They, however, vegetate freely when 
they fall on ‘the ground, and produce plants, wMeh, when once 
allowed to extend their roots in the soil, it becomes dSfBicult to 
exterminate. The roots are vivacious, and, if cut into pieces, 
the separate parts will send forth shoots. It is 'more easy, 
however, to raise up the roots of docks than of thistles by 
means of instruments, which receive the lower part of the 
stem in a cleft, and being used as a lever, wrench the plant 
from the ground. But the only effectual method of extir¬ 
pating docks, as of mos^ other weeds, is by summer fallow or 
cleaning crops. The seeds of docks are often conveyed to the 
farm mixed with grass-seeds. When this takes place, the 
docks will frequently establish themselves with the grasses, and 
grow vigorously the second yean They should be then pulled 
up by the band, so as to prevent 'their running to seed and 
further overspreading the ground. The species of docks are 
very numerous. The most common is the broad-leaved dock, 
whiclt is found in every country of Europe. In this country, 
it generally indicates a good soil. ' 

11. Amphibious Persicaria is of the same natural family as 
the docks. On damp deep soil it is sometimes very abundant, 
overspreading the surface when the land has been left in grass. 
The prevalence of this plant generally indicates the need of 
draining. 

12. The Great Nattle is frequent in waste places, under 
walls, and in hedge-banks. This species grows over all Europe, 
and is found from Barbary to Siberia and Japan. In this 
country it generally indicates a good soil When it takes root 
in pastures, it is very difficult to extirpate it. It forms patches 
on which other plants will not grow. It may sometimes be 
destroyed by cutting the plant, so as to enfeeble it, and some¬ 
times it is dujg up by the roots. But when it prevails in pas-' 
fure grounds to any extent, fh||^ proper remedy is a course of 
tillage. 

■? V. 

Several of the grasses are known as weeds, which, from their 
creeping or vivacious roots, it is difficult to extirpate. 
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' Bent-gms extends itself not only by its 

^oieeping soots below the surffuse, but by its stolons or suckers 
ab^e ground. Others of the genus extend themselves in the 
sasne mannev in wet situations. They receive the names of 
black couch, black twitch, or black wrack. 

14. The Common Oat-like grass has bulbous roots, whence 
it is called by farmers knot-grass. It is a very troublesome 
weed in many soils. The little bulbs when detached firom the 
root, grow again, so that very careful tillage is required to ex¬ 
tirpate the plant when it takes possession of a piece of ground. 

15. Creeping Soft-grass is another plant, which, when it 
takes possession of ground, is not e^ily rooted out. It has 
a strong creeping root: but the species is comparatively rare. 

16. Common Wheat-grass or Couch-grass, is called likewise 

quick or vnrack, and receives many other names. It is the 
most abundant of the perennial weeds of corn lands. - Its roots 
are cr'eeping, and every psut of them left in tl^ ground will 
growand hence the difficulty of extirpating the plant. The 
most effectual mean of doing so, is by frequent ploughing and 
harrowing, and collecting the roots by the hand. This con¬ 
stitutes, as was fornferly seen, an important part of the process 
of the summer fallow, and preparatory cleaning crops. There 
is no weed whiiffi requires so constant a vigilance on the part 
of the husbandman as the creeping wheat-grass ; but it is well 
that, in contending with this perpetual enemy, he is conq>elled 
to give a more assiduous tillage to Ibis land than he might 
otherwise be induced to do. . . • 

These different grasses are frequently all confounded under 
the nfone of couch, quick, and wrack,—^namea sufficiently indi¬ 
cating their characters. </■ 

17. The Soft Rush, with other Junci, arc all to be regarded 
as weeds when they prevail amongst fhc better plants. They 
indicate wetness, and are onlyJ» be effectually removed by 

‘drajd^. ' ‘ ^ ‘ ^ 

18. The Heaths lire a widqly extended family, covering a 
large part of the north of Europe. Where they intrude 
amongst the cultivated plants they are to be regarded as 
weeds. 
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Many other shrubby plants are found in unin^proTcd lan^, 
and one of the iirst objects of cnltiTation is to extii^ate them;' 
Fallowing and liming are the usual meanifhy whlehthis dtess 
of plants is destroyed. 

The Whin is one of the clas» of shrubby weeds. It re¬ 
quires continued culture thoroughly to extirpate it; for,- after 
being apparently subdued, it wOl spring up again'in great 
numbers, and for successive years. When the land is in grass, 
the young ^oots may be sometimes pulled up'by the hand, 
after the land has been saturated by rain. But when whms 
have thoroughly established themselves in the soil, and extended 
their roots, they must frequently be hoed up before the plough 
can act. The land being then ploughed with a good furrow, 
the remaining roots are tom up, and the plants at length de¬ 
stroyed. On elevated sheep-farms, whins should be encouraged 
rather than destroy^, for in such situations they afford shelter 
and food. 

Broom is a shrubby plant for the most part more easily ex¬ 
tirpated than the whin, though in certain situations it grows 
with great pertinacity. It affects the lighter soils. 

Brambles, and other shrubs of the Rosa.£amily, are often the 
possessors of unimproved soils. Certain species of the bramble 
are very tenacious of their situation. These plants are de¬ 
stroyed by the same means as the whin ; and the like remark 
applies to all the larger riiruhs. 

19. Another class of weeds is the acotyledonous, or flower¬ 
less plants, at the he^ of which stands the Fern. Of the 
fem. or fem-like plants, there are many species in this country. 
They grow chiefly in mountainous tracts of natiural past^e. 

..20. The last in ordar of the vreedb are the Mosses. These 
l^Unts are. altogether innutritious. They often intrude exten¬ 
sively on pasture-ground, and supplant the "Ilerbag^plants. 
The best remedy in all cases is a course of tillage, and the ap¬ 
plication of li^p. 

*The list of perennial weeS^ might*be greatly extended. 
They differ in their characterised habits of growth, but they 
are all of theln eradicated by careful tillage, chiefly during 
the period pf the summer fallow.and eleaning.crops. 



IX. MANAGEMENT OF GRASS LANDS. 


1, Forauk. 

The produce of land which is designeii for the feeding of 
animals maj* bo consumed in tluree ways:—It may be eaten 
upon the ground where it grows; it may be ciit down and 
given to animals while it is yet gi’ecn, which is termed soiling ; 
or it may be dried in order that it may be preserved, when it 
^ termed hay. 

The plants employed for these purposes are the different 
forage and herbage plants which have been enumerated, some 
of Avhieh are chiefly applicable to herbage, stnne to green or 
dried forage, and some to either of these pux’poses. * 

The clovers and similar leguminous plants mixed with 
grassps, may be applied alike to forage and to herbage. They 
form what in common language are termed the artifleial or 
cultivated grasses; and land when producing them is com¬ 
monly said to be in grass. 

The seeds of the grasses and leguminous plants are to be 
sown in spring, in the manner before described, upon the sur¬ 
face of ground sown with the cereal grasses. When the crop 
of corn had been sown in autijinn, the seeds of the clovei’s 
and grasses are sown in spring amongst the growing crop, the 
harrows passing over the surface with double turn. IVlien 
the corn itself is sown in spring, the grass seeds are also sown, 
just before the last tuAi of the harrow.s, and then the roller is 
frequently eihployed to complete the process. The seeds are 
sown either by the hand, or by the broad-cast sowing-machine, 
which regulates better the quantity,‘and sows them witli ,mure 
regularity. Care mu.st be taken that the seeds of the grasses 
be sound and of the proper kinds, and that those of the clovers 
be fresh and well ripened, wlUdh will be shojvn by the shiuibg 
appearance of the seeds; anff'-great care must be used that 
thase of either.kinds be free fAim the si^eds of weeds. 
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The proportion i& which the different kinds of clovers and 
grasses may be sown together, is chiefly dependent d^on the 
longer or shorter period for which the land is to remain in 
grass. 

The seeds of the clovers and grasses may be sown in autumn 
as well as in spring, Muthout any com crop; and this practice 
has been recommended, in the ease of laying down land to 
permanent grass, as being calculated to afford a quicker and 
better swai’d: and so indeed it may do ; but then It is by the 
sacrifice of a crop of com, which is too groat to he disregarded 
in the practice of the farm. Cases may exist in which the 
value of permanent herbage is so great, with relation to that. 
of com and other crops, that tliis sacrifice may be made; but, 
in the great majority of cases, the advantages to bf derived 
from the piyictice will in nothing compensate the increased ex¬ 
penditure. * There is no difficultyf under good management, 
of getting the seeds of grasses and Rovers to vegetate under 
tlie shade of com in sufiicient quantity to stock the ground; 
and in the forming of the meadow, therefore, there can seldom 
be a reason for deviating from the simple and economical prac¬ 
tice of sowing the seeds of the herbage and forage plants 
along with the crop of com. 

The seeds, when sown, quickly vegetate, the plants springing 
up under the shelter of the larger crop ; and in autumn, when 
it is reaped, they wall be seen t» be covejing the surface. 

In autumn, the ground may be slightly depastured with 
sheep ; but heavy cattle tt hich would injure the surface, sliould 
not be put upon it, and sheep only for a short time. During 
the period of winter, the land should remain untouched. 

In the following seasbn, the plants may be consumed in 
either rf the three ways that have been mentioned:— 

l8t,fln)ey may bo depastured with live stock. 

id. They may be mowm tw'o oy more times during the sea¬ 
son for green fopage, and the awr^nath depastured. 

3d, They may bt made into and the aftermath depas¬ 
tured. 

When they are to be employed in the first of these ways 
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namely, for herbage, they may be depastured either by sheep or 
the larger cattle. Sheep may be put upon them in April or 
sooner, while they ai'e yet short; but cattle should not be put 
upon ikem till the plants afford a full bite, which will usually 
be in May. 

There is no period in the growth of these plants, at which 
they will afford so early and rich an herbage sis in this, the 
second year after they are so^vn, or when, in the language of 
farmers, th6y are onc-yeai' old grass. They will feed the larger 
cattle perfectlj'. But it is to sheep that they are in a peculiar 
degree adapted ; and, in the practice of the farm, the larger 
cattle itfe usually put upon the old grass, while the sheep ai’e 
fed upon the young grass. 

Whetljer, in any case, a field of young grass shall be appUed 
to herbage or forage, is dependent on consideratiqns of expe¬ 
diency and profit. If thes’e shall be stock upod a farm re- 
qtiiring good and early gl*ass, it may be most advantageous to 
usecthc new grass for herbage : in certain cases it may be more 
advantageous to employ it in soiling; in others to convert it 
into hay; and in the practice of the farm it may be applied to 
all these purposes. 

When the grasses and clovers, or any other forage plaiiio I 
are to be used for soiling, they ai'c mown with the scythe anJ 
carried directly to a house or yard, and put into a crib or rack, 
the animals being at.thc same>time well littered with straw .so 
as to be kept dry. 

A field of young grass intended be mown is managed 
thus:—When the land is sufficiently dry in spring, it is rolled 
so ^ to prepare the surface for the action of the scythe ; and 
should any loose stones be upon the ground, they are gsvthered 
by the hand previous to rolling, and thrown into carts driven 
slowly along the ridges. Sometimes the ground may be too 
soft to bear the carts, and in ^ this wise the stones may be iaid 
in little heaps in the furrow until it is conv/jpient to remove 
them. These operations shMifd take place in Bie end of Mwch, 
or as early as possible in April. 

In the northern parts of tiie country, it iS u.snally the be- 
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ginning of June before the process of mowing can be begun, 
bnt in the southern parts mowing may commence sevei^ weeks 
earlier. The field, or part of a field, reserved for the purpose, 
is then mown daily in such portions as are required for each 
day’s feeding, and the forage given in its gi-een and juifey state 
to the feeding animals. Wliile the field, or portion of the 
field, is thus being gone over, a second crop will Kai^ been 
springing up. Beginning then witli the part which had been 
first mown, the ground is again to be mown daily until it is 
passed over a second time. In this manner, twq crops or out¬ 
ings will he obtained, and in favourable situations three. 
Should there be an interval between the cuttings, that is, 
should the second crop not be sufficiently ready after the field, 
or part of the field, has been passed over, then some food must 
be provided for the feeding animals in the mean time. The 
best provision in this case is the t»re, which is one of the rea¬ 
sons for cultivating this plant on farms where soiling is prac¬ 
tised. 

Tlie practice of soiling has certain advantages over the more 
•fommon system of allowing the animals to find their own food 
in the fields. Their provender is brought IT» them, and none 
of it is wasted hy their treading it down, while they are freed 
from tlnit disturbance to ■which all animals are subject in sum¬ 
mer and autumn tironi insects. It is found, accordingly, that 
the larger aniimils f. i 1 w'ell,iunder this system, and that a 
sni.aller space of ground will he sufficient for feeding an equal 
nnml>er. 

As a conntrj' becomes rich, highly cultivated and popidous, 
soiling is the manner of feeding which will naturally prcA'ail. 
Hence it is practised iutliLs country in the neiglfbourhootl of 
cities w'here tlie land can ho kept fertile ; and it is the system 
adoptod in some of tho richer parts of Europe, and in an espe¬ 
cial degree in tho Netherlands, whence ive have derived it. 

But .'ilthough^pilingbe the mbst profitahltf system of feeding 
where it can he adapted, yet in tiAs countsy it is in many cases 
not prsicticablo. and in certain cases not expedient. 

The cases in tvhich it is not practicable, ai’e when land does 
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not possess a sufficient degree o^ natural or acquired fertility 
to prodqce good and" eajly crops of grass, or when sufficient 
straw to litter the animals during the period of feeding cannot 
be obtained. A large proportion of tlie laud of this country 
will yield an adequate quantity of grass for herbage, but not 
sufficiently early and good for regulai' soiling. 

The'cases in which soiling is not expedient, although it may 
be practicable, are when the animals to be fed require exercise 
to keep thetn in health and in a growing state. Thus oxen are 
the better for moderate exercise in them first or second year. 
Young horses absolutely require it; and even milch cows, al¬ 
though they may be fed in the house or yard, maintain their 
health better in the fields. To tlie habits of the sheep, the 
confinement of the house or yard is entirely un.suited; and 
^although in some parts of Europe the system of soiling sheep 
is practised, it ought to make no progress in a country abound¬ 
ing in pastures like Britain. A case in which soiling niay be 
appj[ied in all arable farms in this country is that of feeding the 
working cattle of the farm. 

The next and most common metiiod of applying the soum 
grasses and cloveVs is as dried forage or hiiy,in which state they 
can be preserved and given to the stock in winter, or at other 
times. 

When the sown grasses and clovers are intended for hay, the 
land is to bo cleared of stonejs and roV. i in spring, as in the 
case of green forage. And when the plants are in full fiower, 
and before the seeds are ripe, or evembefore the flowers of the 
clovers have in any degree begun to fade, the crop is to be 
moWn. 

^the plants, by the action of the scythe, are laid in swathes, 
with their heads lyin^ pretty regularly m one direction. The 
swathes lie for a short time to w'fther; and arc then .turned 
gently over by a fork, or the handle of the hay-rake., in sueh a 
manner that they shall not be* broken and spread abroad. In 
24 hours or more afterwar^,‘they may be put into small ht>aps 
or cocks on every third or firth ridge, according to the bulk of 
the crop, the ground being at the same time‘carefully raked. 
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It is a gootl practice to put up the hn pwn in theee firrt 
cocks, and then to enlarge them by^idmng two together. If 
at this early stage they undergo a degrecT of incipient fermenta¬ 
tion, it is no matter. It is in the later stages of the process 
that beating or fennentation may become hurtful. * 

When the hay has become dry in the cocks, the period of 
which will depend upon the weather, they are made uTto ricfa 
in the fields. The cocks art* dragged together by ahorse with 
a rope, one end of which is attached tf> one of hfis traces, and 
the other end being put round the base of the cock, is fixed to 
his traces on tlie other side. He is tlien made to pull forward 
the cock to the place required; and in this manner two or 
more of them may be dragged forward at once. 

The ricks are made by a person .standing upon them to 
build and coniprcas them. They arc formed with a conical 
top, and are each bound down with a rope made of the hay it¬ 
self. In this state they may re.sisC^a considerable fall of rain; 
but the luiy is not to be suffered to remain longer in the ricks 
than is necessary to dry it in a sufficient degree to fit it for 
being stored in a larger .stack. W'hen the hay is sufficiently 
ready, which will he denoted by its feelinj^ dry when the hand 
is thrust into tlie rick, it is eiivried in tlie large spai'red cart 
(Fig. 56) to the place where the hay-stack is to he formed, 
which i,s most conveniently, in the barn-yard, near the stables. 

The hay-stack umj he built in a circular or oblong form; 
the latter is the most convenient when the qnantitv of hay is 
large. A number of porstnis being placed on the stack to build, 
tlie hay is forked up to them, and the stack, by the treading 
of their feet upon it, is compressed in proportion as it is Vaised. 
In 24 hours it will have considerably .subsided, and in a daj' or 
two afterwards it is thatched with straw, and bound down with 
straw ropes; the loose liay of the exterior having been pulled 
carefully out all around, so tljat the whole sliall present a neat 
appearance. 

Hay, when put into a large brass of tliis kind, will undergo 
a slight degree of heat; hut/in the case of the clovers and 
grasses, the slighter the degree of heat at this period the bet- 
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ter, and hence the necessity of a previous preparation of the 
material as careful as the state of the weather will allow. 

Often great difficulty is experienced in the processes of the 
hay-harvest by the wetness of the weather. In such a case tlie 
farmer is obliged to watch the intervals of favourable weather, 
and employ every practicable means to forward the operations 
and secure the crop. 

Some rccoiumend the strewing of salt upon the hay, as the 
building of the stack proceeds. This is a good practice, as it 
corrects the tendency to fermentation, and renders injured 
hay palatable to stock. 

. In the making of hay, the great end to be aimed at is to 
prepare it as quickly as possible, and with as little exposiwe to 
the weather, and as little waste of the natural juices, as cir¬ 
cumstances M'ill allow. When w'e ai‘e enabled to dp this, tlie 
hay will be sweet, fragrant, and of a greenish colour. 

It is not usual to cut ujlore than one crop of hay from the 
sametground in the year, although the second crop of the 
grasses and clovers may also bo iimde into hay. It is never, 
however, so good as the first crop in weight and quality ; and, 
besides, the late period of the season renders the preparation of 
it difficult or precarious. For these reasons the proper system 
is to depasture the afteiiuath, and not to make it into hay. 

"Wherever the system of the cultivated grasses is perfectly 
understood, they will njsver be mown for hay more than once. 
The first year’s aftermath, and all the subsequent years’ grass, 
so long as the land remains untilled, are1:o be used for herbage 
alone. 

T^e produce of hay varies greatly with the quality of the 
soil and state of the season. About ^ tons ])er acre may be 
regarded as a good crop, but often the produce is greatly more, 
and then the crop is considered to be a great one. Hay, in 
the field-rick, weighs sorww'hati better than 112 lb. pc’* "iiblb 
yard; after being cbmpressec^^in the stack, it wt;ighs <*»road. In 
to 180 lb., and when old abouUlOO lb. small hbaps 

Clovers, besides being raisedf or pasture or soiling,*^ 
times cultivated for their seeds. In this case tie cl^“^*y raked. 
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cultivated should be sown by itself, pastured with sheep till 
pretty late in May, and then allowed to grow and*ripen its 
seeds. When the seeds are fully ripened, the cro^ is cut down, 
and formed into very small cocks, which, after being thoroughly 
dried, are carried home, and put into stacks until thrashed. 
The process of thrashing is a somewhat troublesome ope, from 
the difficulty of separating the seeds from the capsules. If is 
usually done by the flail; and the seeds may be winnowed in 
tlie same manner as grain, but with sieves adapte’d to the puiv 
pose. This species of cultivation, however, has narrow limits 
in this country. The crop is a great exhauster of the soil, 
and, from the late period of ripening and tlie extreme dr^ 
ness to which the plants must be brought, it is a somewhat 
precarious crop, even in the more favourably situated parts of 
tlie islaiK^. For these reasons the greater part of the clover 
seeds coifsumed in this country is imimrted. 

The gi’asses too, are frequentiy^cultivated for their seeds. 
In this case the pai*ticular grass to be cultivated should be 
sown by itself. It should be ih’ied and stacked like a crop of 
corn, and thrashed and u-iunowed. When a crop of this kind 
is cultivated, it should be regarded as an exhausting crop, and 
the land treated as if it had borne a crop of corn. 

Sometimes the seeds of rye-grass arc procured by a more 
partial process. The hay being put into cocks in the usual 
manner, it is thrashed just ’before bejng put into the larger 
ricks. The tlirashing is iierfonned in the field on a jnoveable 
floor of boards, placetl upon a coarse canvass cloth. In this 
case the hay should be slightlj' beat by the flail, so as to de¬ 
tach the best ripened seeds without too greatly injurjjiig or 
breaking the stems. iThe seeds are then put into sacks, and 
cai-ried to the granary, on the floor of whicli they are spread 
and’turned over as occasion requires. W hen dry, they may 
be-dr-wised; or they may re^jjinin j’nixed with the chafif till 
appeara\ThcJ^ay, however, is always injured where this sys-* 
Hay, MBctised,»both because It is depfived of the seeds, and 
a slight 4 is necessary to allo\^thc plants to stand for a longer 
grasses, tpen *thau would otherwise be required. 
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No method of producing hay has been found comparable to 
that of thfe cultivated grasses. Under this system, the forage- 
plants are cut when in* tiieir state of most luxuriant growth, 
and no mamire Is laid upon the surface in order to produce 
the hay; the manures being applied to the preparatory fallow 
or greep crops, in which case they are covered by the plough 
and rendered entirely available. Yet over the greater part of 
England, land is kept permanently in grass for the pnq)Ose 
of mowing it', manure being apjdicd from time to time to the 
surface. Tins* system has become the very habit of the coun¬ 
try, and, by the general adoption of it, beyond a question a 
vast public loss is sustiiined. The practice of the cultivated 
meadow was probably introduced into b'ngland by the Romans, 
and at a lojig subsequent period wjis made more fully known 
by the Flemings : and yet by far the greater part pf all the 
hay produced in this island ‘is derived from jiereniual mea¬ 
dows, and thus an expensiv/s method of production sub.stitHted 
over a-whole country for one more cheai) and efficient. Certain 
peculiarities in the state of property in England, the effect of 
tithes, and the relative expense of keeping land in tillage and 
under grass, seem to have contributed to this so general sub¬ 
stitute of the natural for the cultivated meadow. From habit, 
too, a preference is given to the hay thus j)roduced. It is 
supposed by many to be more suited to keej* horses in w-ind; 
and it may be so in the case of •horses put to great speed, as 
the huntpr and the race-horse ; but, for the mere purpose of 
feeding, it cannot be doubted that the i)i^Kluoe «»f the cultivated 
meadow, consisting of the superior grasses and clovers alone, 
in thpj,r young and most juicy state, must be greatly superior 
to that of the older grasses, mixed as they always are with a 
class of inferior plants. But if the large application of capital 
and the waste of land, for the production of this species of 
food, are to be regretted, in no,other country axe the farmefs 
so diligent and so experienced,in the management of the hay it¬ 
self as in England. 

The grasses to be mown ajs resvdy in the” month of .Tuli^ 
and they are cut down when the greater number of th^rj. 
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CO0IUF flower. When the land is of good natural quality, 
or^vhen a.ready command of manure exists, it may be mown 
evtoey'-yetar for hay. But it is more common to mow it every 
alternate year, or every third or fourth year, according 
to its quality. It is then pastured in the inten'enibg years, 
and in this way it is less exhausted than when mown every 
year. ■ ' 

Land subjected to this species of culture requires to be ma¬ 
nured at intervals upon the surface. When it is mown every 
year, the manures should he rejteated every second or third 
year; but when it is occasionally pastured, the mamu-ing may 
be less frequent. ^ 

The manures used may be of all the kinds applied to land 
in tillage. That most commonly employed in practice is the 
common manure of the fann-yard, well rotted. This is spread 
thinly i»nd regularly over the sprface, generally at the rate of 
7 or 8 tons to the acre. The period of laying it on is various ; 
some pixderring to spread it in October, others after Jhe hay 
is cut in July or August, and some in spring. 

The grass, w'hcn mown, is soon afterwards tedded, or spread 
abroad with a fork, so as to be exposed the sun and air. It 
may be turned OA'er one or more times, and while yet green 
put into little cocks. The manner of collecting the grass to¬ 
gether is by raking it into rows, technically termed wdnd-rows, 
tlie hay-makers in bands fqllowing each other with rakes until 
they have thus collected the wdiole into rows. They are tlien 
easily able, by hand lalntur, to form it into the small cocks 

descrilv*d. 

These first eoeks are afterwai’ds to be spread abrdlad, and, 
being exposed for time, formed into largeh cocks,”*termed 
soi;.etimes bastai*d-coeks. In the county of Middlesex, where 
extreme attention is phid to the appearance and quality of this 
species of crop, the bastard-cocks are again spread abroad, and 
formed into yet larger codits; after which they are carried 
home, sometuyes on the fSixtli or fifth day. The object of 
^ this repeated spreading abre^d, and forming into cocks, is to 
the hay in the shortest time, and with the ’east waste 
""^ural juices. This, indeed, is aimed at in all cases of 
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«.te of thf weotbor, a.«l vary in Jiftront parts of the rona. 
try. Sometimes, to economize labour in these operations, hay- 
tedding and hay-raking machines are employed. The hay- 
tedding machine consists of a set of rakes placed horizontally. 
Motion being communicated to them from the wheels, by in¬ 
tervening pinions, they revolve in a direction op|)Osite to that 
of the wheels, and lifting up the hay, carry it round, and scat¬ 
ter it behind the machine. 


Fip.lW. 



Hay-raking machines arc of ditforeut construction. One 
nearly similar to that represented in Fig. 131. may be used. 

Although the raising of bay on the natural meadow must 
be regarded as expensive, when compared with the raising of 
it on the cultivated meadow, yet there are soils and situations 
to which the practice is entirely suited, and in which it is the 
best method at the command of the farmer of obtaining dry 
forage. 

One^f these is the case of marshes, swamps, or bogs, pro¬ 
ducing naturally rushes, sedges, and the Irtrger gi-asscs. These 
marshes are of every degree of natural fertility, sometimes 
producing chiefly the Carices and Jutici, and at other times 
producing the grasses of wet ground, as the Poa aquatica. Pm 
fiuitans, Agrostia alba, and oth^ plants of marsfy^s. 

The lowest for the most part ^l*the scale of fertility of these* 
wet grounds, and yet of great id^iortauce in the elevated dis¬ 
tricts where they aboiuid, are those which consist of a thick 
bed of peaty matter. These are usually termed bogs, and the 
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produce consists chiefly of rushes, as the sharp-flowered joint¬ 
ed rush, and others. This species of hay is greatly less nutri¬ 
tive than that of the cultivated or finer natural grasses. It is 
generally regarded as a little superior to the slraw of wheat, 
barley, or oats, and will, for tltc most part, bear cutting but 
once in the year. It is too coarse for sheep, but i% adapted 
to the winter provender of cattle. To these it affords a valu¬ 
able resource in all the more elevated pasture districts of this 
country. ^ ' 

As the soil of the marsh improves, so fur the most part 
does the natural produce w'hicli it yields. In fiat and alluvial 
tracts tlie hay of the marsh is often valuable, evea where cul¬ 
tivated forage can be otherwise obtained. It is frequently, 
therefore, a question of expediency, whetlier a uiarsh shall be 
broken pp for tillage or allowed to yield its natural plants. It 
may prfiduce a great deal of manure without requiring any; 
it may furnish a valuable resource to wintering stock ; and it 
may not be capable of being fitted for cultivation but by a con¬ 
siderable expenditui’e of capital. 

The manner of prepaiing the hay of marshes, is similar to 
tliat of preparing tue hay of the gi’assds already described, 
except that greatly less nicety is required. The rushes or 
grtisscs, after lying for 48 hours or more, should be tedded 
well, so as to receive the influence of the sun and air. After 
this operation, which is usually repeated once or oftener, the 
hay should be put into small cocks, and when sufficiently dried, 
put into ricks, to reihaiu in them till the danger of fermenta¬ 
tion is removed, when it may bo carried home and formed into 
a stuck. A slight fermentation in the stack may taJ^i place 
without iujm’y, but c^rc must be taken that this be not carried 
so far as to injure the hay. 

There is another case in which pei'ennial grass land, though 
not marshy, may be beneficially employed to produce hay. 
This is in ej^^vated pasture' districts, where cultivated foragft 
'cannot be obtained. In such situations, hay must be procured 
for the stock during falls of and then the only means of 
obtaining it biay be to set apart a portion of the hmbage-land 
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for mownr-g. This is a case produced by the peculiar circum¬ 
stances of sheep-farms ; and it does not invalidate the general 
principle, that hay is best produced on the cultivated meadow. 

One other 'method, indeed, of producing natural hay free 
from all objection on account of the waste of manures, is yet 
to be considered. This is Irrigation; but irrigation applies to 
the production of herbage as well as dry forage, and we may, 
therefore, first consider the management of land in the state 
of perennial herbage. 


2. Pasturagb. 

Much of the land of this country has never been cultivated, 
but produces without cultivation the herbage plants peculiar 
to it; such are all our moimtain pastures, and the unipiproved 
surface of the lower plains. « 

It is an error to apply tb^ term waste to lands of unculti¬ 
vated pastures. They are in no degree waste, but are em¬ 
ployed in producing the species of food which, in the circum¬ 
stances in which they are placed, may be the best which they 
are suited to produde. It may be supposed that, by cultiva¬ 
tion, they w'ill yield a more abundant produce, but it is always 
a question of prudence, whether the profit in cultivating them 
will be greater than tliat derived from them in their natural 
state. 

A primary improvement of which lands unsuited to culti¬ 
vation are susceptible, is freeing them from stagnant water. 
This is for the most part to be effected by affording an outlet 
to the water in channels cut ui the most convenient places. 
This should never be omitted where th/» land is of sufficient 
value to repay the expenses ; and it is rare, when land is of 
sufficient fertility to produce the gra.s.se8 at all, that the -ex¬ 
pense of giving an outlet to the ^urfacc water will not be re¬ 
paid by the increased! value of the' hcrbage-planti*, produced. 

A species of draining, which h'as been practised to a great' 
extent in some of the mountain l^istricts of this country, is by 
means of narrow drains, about a foot in depth, 'made by the 
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spade alone, earned along hollows wherever the water is likely 
to be interrupted. By this species of draining, an important 
improvement, at no great expense, has been effected in many 
mountain pastures; and the tendency to rot, one* of the most 
fatal disorders to which sheep stock on wet lands ik liable, 
lessened or removed. 

9 

Another method of improving the natural pastures Of an,ele- 
vated cotmtry is enclosing. In this way the animals of a farm 
are confined to the pastures which are suited to them, and per¬ 
mitted to feed undisturbed. And a great imprpvemcnt of all 
elevated pasture-lands is shelter for the stock; and judicious 
planting, accordingly, is one of the means of increasing th§ 
value of exposed pastures. 

But land is hot only left in grass in parts of the country in¬ 
capable of cultivation, or in ciises where cultivation would not 
repay the-charges incurred, but much even of the better land 
is kept in grass, when it is found .that in that state it yields 
a more safe and steady profit than* if cultivated, ^t ii^also, 
in all cases, a renovation of the productive powers of culti¬ 
vated land to allow it to remain for a period in grass; and 
hence a large proportion of the whole country remains in that 
state. 

The animals tliat may be pastured cn all lands under grass 
are our different kinds of herbivorous stock. Cattle and horses 
require a large quantity, an^ though they prefer the finer 
grasses, are satisfied with a coai'ser herbage than sheep. Hence, 
a rule of the farm is ti put sheep on finer and shorter grasses 
in preference to cattle jind horses, and cattle and horses upon 
tlie larger and ranker pastimes. 

Whatever be the ai^^mals that are turned oilt to pasture, 
tile i-ule is, that tlie pastures shall never be overstocked ; that 
is, th^t tliere shall alwajls be a sufficient quantity of food for 
the animals. 

When animals are kept in'ihe fields diming tlie months of 
winter, they musj of necessit)' remain there till the herbage 
rises in spring. But when the|’ are not kept tliroughout the 
winter in the field, they are not usually jiut to the pastures In 
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spring till these are sufficiently advanced to receive them. The 
usual p^od is April or May when our various animals are 
put into their respective pasture-fields for the summer. 

The benefits of freeing lands from injurious wetness have 
been adverted to in the case of upland pastimes. They are 
yet greater in the case of the pastures of the plains, inasmuch 
as the^lative value of the land is greater. In this case, not 
only should surface-water be carried away by ditches and open 
drains wherever necessary, but under-dridning should be re¬ 
sorted to, to free the land of wetness. By removing under¬ 
water, a more valuable species of herbage is produced, and the 
^tendency to produce inferior plants lessened. 

In the management of land kept in pasture, no manuring is 
required to maintain its fertility, which will be increased and 
not diminished by the effects of pasturing. Any species of ma¬ 
nure, however, will add to tbe productiveness of land in grass; 
and whei^ from any peculiar cause, it is thought expedient to 
manpre land in grass, the best kind of manure is usually lime, 
or composts of earth and lime. These are simply spread upon 
the surface, when vegetation has become inert at the fall of the 
year, or before it has become vigorous in spring. 

The surface of land kept in grass l^ccomes uneven ft-om se¬ 
veral causes. One of these is of yearly occurrence, the labour 
of the mole. In spring the mole-hills should be spread regu¬ 
larly by the. hoe or spade ; and, to prevent the animals from 
becoming numerous, they arc taken in traps. ^ 

Anotlier creature, too, scarcely known in some parts of the 
country, but very troublesome in others, is the ant. The hills 
raised by the ant are unsightly and hurtful, and there is great 
difficulty in driving the little creatupes from the habitation 
which they have so carefully constructed. The hills, forming 
little eminences like small liay-cocks, will sometimes cover a 
large part of the surface. The methods recommended for de¬ 
stroying the ants dre, raising t&e sods containing them by the 
spade, and burning them in heUps; or, just, before winter, di¬ 
viding the ant-hill with the spa](jle, and laying the contents upon 
the surface. 
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The chief injury, however, which land when left long in grass 
is apt to sustain, is the decay of its herbage by the springing 
up of inferior plants. The most common of these are the 
Musci, Mosses. 

The mosses are altogether innutritions. They occupy the 
place of the herbage plants, and thus render the pascui;age‘of 
less value. They are most apt to grow where the soil is infe¬ 
rior and moist. 

The best method of dc.stroying this class of plants is by 
draining and liming ; and old grass-land, when nvergrown by 
these and other unproductive plants, should be taken up and 
undergo a course of tillage. 

When it is inconvenient to break up the land, or when it is 
wished for any good reason to retain it in grass, th^* improve¬ 
ment f>f th^ sward may bo attempted without tillage, altliough 
this will be found to he more e»t]>ensive and loss effectual. 
Rakes and harrows, with close-set t^eth, may be employed to 
jmll uj) the mosses; hut this, which is mei'cly a palliative, 
leaving the cause of the jwoduetion of the jdants unrcnioved, 
shouhl be aeeompanied with draining, when necessary, and 
the application of calcareous matter to tlu* surface. A some¬ 
what more effieient mode of improvement is, to 2'arc off the 
surface with tiu* s]jado to the. depth of a few inehe.s, and then, 
after stirring with the harrow the soil heliiw. to replace the 
sod. The ]*rodui-tive powers >»f old tm;f will he renovated by 
this process, and especially if any lime or calcareous n^aiiure is 
ajtplied before the sodls replaced. 

When hind is kept in grass, weedk of various kinds may 
tend to occupy the ground in jilace of the more useful heri\fige. 
'Pile smaller kinds of tbifse can only be eradicated by improv¬ 
ing the ground itself. The larger weeds, as thistles, docks, 
ragweed, ami others, should be pulled up or cut over when 
tM«y come into flower, or hcforij it. The best instrument for 
the latter purpose is a little sjiaile, carried in the hand, by wliich 
th^ stem of the uH>ed is cut at or below the suifface. The 
scythe, too, mirst be used, to cn^ down such plants as tend to 
ovcrshsulow the*g‘’nund : and this should always be done before 

« If 
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tliey have ripened their seeds. Whins, when old, must be hoed 
up, which is generally an unsatisfactory operation ; but young 
whins may frequently, when the weather is moist, be pulled up 
by tlie liand'. All suckers of trees, too, should be pulled up as 
soon as they appear. 

"The very detail of these circumstances, however, shows the 
expediency of talking up old turf for a course of tillage when¬ 
ever it tends to produce injurious plants. It is in this way 
only that tlioy can be thoroughly eradicated, and their place 
supplied by better herbage. 


.3. luUIUATlUN. 

I'lie fertilizing effect of u'ater on the earth is one of tho.se 
natural phenomena which CFeryAvhere force themselves upon 
the attention of mankind.' Water is seen to be essential to 
vegetable life. In tliosc climates Avhere evaporation is the 
greatest, Nature lias generally provided the most plentiful sup¬ 
ply of this fluid, in rains and dews. But the rains often oc¬ 
curring at a partifular season of the year, are insufficient for 
the life and nourishment of useful plants during the remainder, 
and the art of the irrigator is therefore necessary to produce 
fertility. Without the artificial conveyance and distribution 
of water, some of the most fertile countries in the Avorld could 
not have supjiorted their inhabitants; and the earliest husband¬ 
men accordingly kncAv and practised the Avatering of lands as 
an art. In Mgypt, Avhere the great inundation of the Nile soon 
tau{»ht the inhabitants the value and uses of irrigation, this art 
is knoAAUi to haAX* been practised on a s^a lo of surpassing magni¬ 
tude ; and the canals and vast artificial lakes of that celebrated 
people, though less enduring, are more praisewortliy monu¬ 
ments of their genius, than ail the temples and cemeteries wfelt 
Avhich they have covered their country. From .the valley of the 
Nile, it is to be believed, the kuoAA'lcdge of the .art would 'be 
extended to many countries. fPo the Greeks and the Romans 
it Avas well knoAvn, anrl the rustic writings of tlie latter abound 
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with allusions and rules relating to the watering of land. 
Without water collected hy art, rice, which fumishds food to 
the greater part of the human race, cohld not be cultivated; 
and over the vast regions of Southern Asia, accordingly, the 
watering of land from rivers, brooks, lakes, and wells, is a labour 
essential to the support of the inhabitants. In all the southern 
countries of Europe, the art is more or less practised It is 
there that tlie water is conveyed in little channels to the com 
fields, to the vineyards, and to tluf olive-trees. The conducting 
of it from the rivers and canals, and measuring it out in deter¬ 
mined (juantities, form, in several jtarls of Italy, a nice part 
of the science of engineering. In Piedmont, and the whola 
valley of the Po, the water is frequently paid for by the hour, 
and the utmost care is bestowed in economising so.precious a 
substance 

I’lie m&in object of irrigation, however, in all the intertropi- 
cal countries, and in the warmer paijts of the temperate zones, 
seems merely to be to convey to the ground that quantity of 
Avater Avhich is necessary for the gi’owtli and nourishment of 
the plants to be produced. Sometimes, as in the case of rice, 
the earth must be saturated for successive moutlis, and, in 
others, merely Avatered at intervals, during the periods of 
greatest evaporation. In all these cases the main purj»ose is 
the same, namely, to su])ply the deficiency of AA'ater in the soil; 
anti this creates a gre.it distinbtion between that species of ir¬ 
rigation Avhich has been described as called for by the Avants 
of man over so great a*])artof the globe, and that to AAhichwe 
a]qdy in England the term AA^atcred mesvdoAv. 

In the latter case, the piwpose is not to supply ^le deficiency 
of Avatiii* in the soil, i\i\ the Avater is tionveyed over the sur¬ 
face at those times, namely the months of Avinter, when there 
is anV'xcess, and not a deficiency of moisture. Nay, it is held 
nfece&sary in every Avell-formed,Avatered meailoAV, to drain the 
ground very thoroughly of all subterraneous AA’ater. Nor is 
this the only distinction betAveen the tAA’b kinds of irrigation. 


Paper by mo in tho Quarterly .lournal of Agriculture. 
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In the. one, the water is generally allowed to stagnate until it 
shall liavfe saturated the soil; in the other, it is never allowed 
to stagnate, but is maintained in a constant flow over the sur¬ 
face. 

In one respect the two kinds of irrigation may serve a com¬ 
mon piu^se, that is, by the deposition of mud or other ferti¬ 
lizing matter upon the surface. The principal eflect, we may 
believe, which the Nile produces in its periodical overflowings, 
is the supplying to the soil of the mere element of water, with¬ 
out which an arid soil, in a country where the rain is scarcely 
known, would hardly produce any thing. But this effect is 
plainly greatly increased by the large quantity of mud which 
the river deposites. In the cai^e, too, of the watered meadow, 
the water may, in like manner, deposite a fertilizing sediment; 
but this, though it always adds greatly to the effecti is not es¬ 
sential to the producing of U ; and waters entirely “free from 
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all perceptible sediment, are yet successfully employed in the 
case of the watered meadow. 

In tlie watered meadow, a stream of v/ater is to be conducted 
to the surface, and caused to flow over it in a constant manner; 
the meadow to be watered, for the most part lying upon the 
bank of the river from which the water is conveyed, and -form¬ 
ing a flat surface, or ratlier a gently inclined plane. To the 
highest part of this inclined surface, the water is conveyed in 
what is termed the main conductoi*, either by building a wear 
or dam across the riA^er where the water is to be taken off, or by 
bringing it from a higher soiu’ce. In the jweceding diagram, 
A represents the main conductor, and B the wear or dam. 0 

From the main conductor, and as nearly as possil)le at right 
angles to it, are taken off the various feeders, ccc, fire. These 
consist of ^mall trenches 4 or 5 inches in depth, made widest, 
as a foot (fl-16 inches, where they issue from the main (induc¬ 
tor, and gradually lessening as they Recede from it. Tlnw may 
be formed at the distiince from each other of 40 feet, oi* less, 
being nearer where the soil is stiff and retentive, and further 
distant where it is loose and porous. 

The water is thus conveyed to the surface of the meadow. 
But it is necessary that it should niaintalu an equal floAV over 
the gromid, and so be carried off as quickly as it is admitted. 
This is done by means of the main drain rfrf, formed at the 
lower part of the meadow, and* the several smaller di’auis, eee. 
Sic. passing between the intcn-als of the feeders, in th&manncr 
shoAm jn the figure. These small drains are of the siune di¬ 
mensions as the feeders, but ai’e larger where they enter the 
main drain, and become gradually smaller as they^recedc ^om 
it. The main drain coi^rcys the AA-ater back to the river from 
wliich it was taken. 

f 

But often this main di'ain becomes in its tm‘n the main con- 
diictorjto another meadoAvon a hjwcr level. For the water Avhich 
had floated thc,iAppcr ineadoAv being collected in this drain, can 
be carried from it tty means of l^eders in the manner described, 
and again collected in a drain below: and in this manner vai'i- 
ous mcadoAvs msVv be successively floated by means of the samt 
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waterAnd even where the lower meadows are nearly on the 
same level as the higher, itis still expedient to resort to tliis re¬ 
peated collection of the water in drains, for it is found in prac¬ 
tice difficult‘to preserve the equal flow of tlie fluid over a very 
large extent of ground. 

In order to keep the water as it descends through the feeders, 
at the necessai’y level, and to cause it to overflow the smiace, 
it is interrupted in its course hy what sire termed stojjs, placed 
in the feedei%. These sometimes may consist of small pieces 
of plank, each resting on two little stakes; hut oftener they are 
merely sods placed in the feeders, w'hich are sometimes fixed 
down by wooden pins. It is the jwovince of the person W’ho 
superintends the meadows, when floated, to adjust these stops 
in such a way as to maintain an eiiual ciUTcnt over the ground. 
Further, in order to convey the water quickly from the feeders 
to the drains, the surface of the meadow is generally formed into 
low ridges, the feeder heiijg on the top of the ridge, and the 
drain*in the hollow, a transverse section of which would appear 
thus:— 


viR. i«a. 



Here b represents the feeder,and«ff the di-aius. In the language 
of the irrigator, the interval from b to a is termed a pane ; 
^nd in Fig. 180 the space i i, which is left for a carriage-way 
above the main conductor, is termed the main pane, .and is 
watered from the main conductor. 

Tjjis is the most perfect form of the watered meadow'. But 
when the inclination of the plane of tV: surface is considerable, 
a different principle must be adojited, for the conveyance and 
distribution of the water. In this case, the feeder.-, aitj not 
carried longitudinally through .the meadow', but across the line 
of the descent, in the roann.er .shown in Fig.. J,82. Here the 
several feeders are filled as belore Irom the'main conductors ; 
but the water having overflowed the lower side of the banks, is 
not discharged into smaller drains, as in the forn'ier case, Imt in- 



IRKIQATION. 


471 


to the next feeder lower dowu; and is thus conveyed from feeder 
to feeder, over tlie entire space of the meadow. Thiq species of 
irrigation is termed catch-work, and, as it can be adopted where 
the surface is too much inclined to admit of the'flat meadow, 
it is frequently practicable whore tlie other is not, and is often 
combined witli it in the same meadow where there are ipctpia- 
litics of surface. 

The process of floating the meadow commences generally in 
the month of October, being as soon as possible after the after- 
math has been consumed, or the last crop of hay .removed. The 
water is kept upon the ground for periods of a fortnight or three 
weeks at a time. It is then let off, and the ground laid perfect¬ 
ly dry for five or six days ; and this proce.ss of alternate flooding 
and drying is continued gencndly during the montlus of Novem¬ 
ber, Deceniber, and .lanuary, care being taken to let off the 
water, when it begins to freeze. • As the .spring advances, and 
the grasses shoot forth, the periods^of wateiang are shortened, 
so that the flooding shall not last .above five or six day* at a 
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tune. In the soutliern counties of England, the meadows are 
ready foij tlie I'cception of stuck of iill kinds in tlie middle of 
March ; but more to tlie north, where the grasses do not make 
such early pfogress, the flooding is generally eontimied during 
the whole month of May. After this, it is discontinued for the 
season^ and one or more crops of hay are produced. Fhxxling 
during the months of summer produci's a rapid and rich vege¬ 
tation. Jhit it is by summer Hooding, where it is jiraetised, 
that the fatal disease of rot is iutrodueed, so that no sheep 
should ever toyeh the meadows which have been Hooded during 
the summer mouths. 

^ The theory of the prix'ess of irrigation has not been satis¬ 
factorily e.vplained. That the eflect is not produced, by the 
mere sujiplv of deficient water, appears not only from the jie- 
riod at which the water is admitted, and when in our climate 
the soil is always saturated wjith the Huid, but front the cir¬ 
cumstance, that the effect is not produced wlu-ii the water is 
allowfd to stagnate, and sink down in the soil, but when it is 
kept in a cm’rent over it. When the water is suffered to stag¬ 
nate, the soil tends to produce eariees, junci, and other sub- 
aquatic plants; but when it is kept in motion, and drained off 
at intervals, the finest grasses peculiar to the soil and climate 
are produced. Neither does the fact of the dejiosition of mud, 
or other fertilizing sediment, explaui the phenomenon ; for 
however such depositions may ii\vrease the effect, it is likewise 
found that water, without the least pei'ceptible sediment, may 
be employed with success. Jt has been supposed, tliat the 
water acts beneficially, by maintaining the soil at a higher 
temperature. Water at a temperature of 40' is of a greater 
speciffe gravify than at a lower temji^rature; and hence, as 
the water tends to the freezing point, the warmer portion of it 
is next to the ground.^ Much, how6\ cr, cannot be aseuibed 
to this cause, in a current so sliallow and constant us that 
• which passes over the watered inladow. It is probable, there¬ 
fore, that the main effect is pniduced by a ni'echanieal actio'a 
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of tlie water, acting upon and brining nourishment to the 
fibres of the roots of the plants. 

England is perhaps tlie country in which the watered mea¬ 
dow, as tlie mean of producing hay or herbage, iS the best un- 
dcnjtood, tmd the most extensively pursued. There !fe no rea¬ 
son to doubt that this sirt, like so many others, was 4eJ‘wed 
from the Romans; and circumstances have conduceHf to its ex¬ 
tension in England even more than Italy. 

England is well suited to the production of. the common 
giusses. Thesi- grow with a closeness and vai’^ety in the spe¬ 
cies unknown in more southerly countries, and with a vigour 
which ccsises in higher latitudes. The rivers, too, in Eng¬ 
land, particularly in those pjirts most celebrated for this branch 
of husbandry, are generally turbid, and, flowing tlu’ough a fer¬ 
tile and cultivated country, ai’e enriched by the animal and 
vegetabltt niattei'S which they r(y,-eive in their progi’oss, and 
thus not only irrigate, but mauure.the lands to which tlieyare 
ctmveycd. The counties of Gloucester and Wilts hav^{ long 
been the most celebrated for their irrigation; but there are 
now others perhai)s not inferior to them in the. extent and per¬ 
fection to which the practice has been cait-ied. In the noith 
of England, the practice almost ceases; and on the Scottish 
side of the Tw'ced, it is yet hardly known as a brtuich of the 
rural art. 


The causes that have prcviuited this extension of the prac¬ 
tice of irrigation to the north of England and to Scotland, are 
to be sought for rathe* in circumstances peculiar to those parts 
of ihe island, than in any indisposition on the part of the agri- 
eulturists there to iidoj)t beiielitial improvements. The useful 
erteets of irrigation deci ease with the diminislit^ temperature 
of tho climate. Tlie rivers iu the north generally flow through 
a smaller tract of eultivilted country, and thus do not in the 


same degree receive those enricliing substances which aid the 
pm-pose ol’ irrigation ; neither’Jd their banks generally pi-csent ■ 
iBose extensive flat plains so favourable 4o the art in the chief 


irrigating counties of England. But, hardly less than even 
the eflici!ts of climate anil natural causes, a eivoumstanoe exists 
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which retards the progress, and lessens the comparative im¬ 
portance,; of irrigation in the northern parts of the kingdom : 
this is the general establishment of the alternate system of 
agriculture, and the economical means thereby afforded of pro¬ 
ducing fiay by the clovers and cultivated gnusses. Tlie more 
co^ly system of tillage adopted in the greater ])art of binghuMl 
gives a higher relative value to land kept permanently in grass, 
and to the hay of the indigenous grtisses, than in districts 
where a rotation of crops and cultivated herbage is extensively 
practised. 

Although, for these reasons, the same value will never be at¬ 
tached to the watered meadow in the cultivated parts of Scot¬ 
land, as in such comities of England as Wilts and Gloucester, 
it is to be (jesired that the art of irrigation were better under- 
stooil in Scotland than it now is. Even in the best cultivated 
districts, there will always he pieces of land which ntay be ad¬ 
vantageously used for the Raising of hay as an addition to the 
proverder of cultivated farms ; cind in the mountainous dis¬ 
tricts, forming the greater pjwt of tlie whole country, where 
tillage on any considerable scale is difficult, inexpedient, or 
impracticable, the hiising of hay for the support of live stock, 
during the severities of winter, is an object of jwimary import¬ 
ance ; and, in this respect, the resources of the watered mea¬ 
dow may frequently be made available mth the best results. 
The effect of water, applied on .the principle of the artificial 
meadow, is in all cases admirable, with regard to the produc¬ 
tion of indigenous grasses. Its effect i^ speedily to eradicate 
heath, and those mosses or lichens which infest the surface 
and repress the growth of tlie nutritive plants ; and, in all cnir 
mountainous districts, there is abundau/?c of fiat low land, bai-- 
ren, or productive only of the worst herbage in its natural 
state, which admits of irrigation from the innumerable rivers 
and streams by which such districts are traversed. 

‘ The formation of Ihe surface of a watered meadow is a work 
demanding practical skill; and no one should think of attempt¬ 
ing such a work, but under the' direction of persons possessed 
of the respiiresl exjicrience. The diagram.s whudi have been 
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given abdve illustrate the principle, but they do not in any de¬ 
gree exhibit the numerous variations that are requii^ed to suit 
the inequalities of the surface, the varying supplies of water, 
and other diversities of circumstances and situation. 

Besides the watered meadow, projierly so called, there is a 
s])ecics of irrigation which deserves the greatest attt;utiou, 

where local circumstances are favourable to it. Tins is when 

0 

the liquid refuse of towns can be conveyed in drains or sewers 
to the land. This may be termed a species of liquid manuring 
rather than irrigating; yet it is found tliat tlje principles of 
the watered meadow, with respect to the mode of distributing 
and ciUTying off the water, are as ai)plicable here as when the 
water is free from perceptible sediment. 

Another species of irrigating is termed "NVarping. But tlie 
object of waiqiing is merely the deposition of mud from turbid 
M’ater. and it is therefore conducted on principles entirely dif¬ 
ferent from those adopted in the (use of the watered meadow. 
It is usually the water of the tide in flat rivers that is e^iploy- 
ed for the purpose of warping. This is admitted by sluices, 
and having deposited the earthy matter which it contains, it 
is allowed to e.sea])c. In this manner, by repeated depositions, 
a large (quantity of earthy matter is left behind, and a new soil 
by degrees formed. On the estuary of the Humber, where 
this operation is carried on on the largest seale^ the water, ren¬ 
dered tm’bid by the iuceting*pf the tides and the fresh-water, 
is conducted for miles inland, and, in the com’se of a single 
seasoj}, about a foot (If the richest soil is added to the former 
surface. 
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X. THE REARING AND FEEDING OF ANIMALS. 

1. THE HORSE. 

1. Species and Varieties. 

In tlie genus Eqtms, naturalists comiuvliend 6 sjiecies, ur 
animals nearly .allied:— 

1. Equus caballus—The Horse. 

2. Equus heiuiomis—Dziggitlmi. 

3. Equus asinus—Tlie ass. 

4. E(|uus qiiag:ga—The Quagi^a. 

5. Equus zebra—The mountain Zebra. 

C. Equus Burchellii—The Zebra of the Plains. 

1 

Of the sjiecies euumerat^'d, those whicli liave been domesti- 
eattid <n Europe are Equita caballus and Equus asiuus, and a 
hybrid produced by these two .sjieeies. 

The Ass has been the servant of man from the earliest re¬ 
cords of the humai/race. He has come to us fi'om the South 
and East, and it is there tliat he is seen in his perfect state. 
Were we to judge of the value and imjtortanee of tins creature 
from the feeble services he is able to render us in the oppressed 
and degraded state in \irhieh he"‘appears in this country, we 
should foi?n a very false estunate of his importance. He is the 
inhabitant of the dfesert, and an invaluable servant in the burn¬ 
ing regions in which Nature has fitted him to exist. But yet 
more tJian tlii^- he is endowed with the power of propagating a 
race of creatures of the highest import^ee to the inhabitants 
of many countries. The Mule, as ap animal of burden in a 
rocky and precipitous country, far exceeds the horse or‘any 
other animal; and countiies wo\i}d remain separated from eacli 
other by impassable Carriers, were it not for the^matchless sa^ 
^city, patience, and surefootedness of the mtile. 

It is only, however, in the south of Europe, and in an especial 
manner in Spain, that the mule is to be regarded as important 
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in the rufal economy of Europe. Yet he is capable of being 
cultivated in the north of Em’ope, and possesses the hardy pro¬ 
perties which fit liim for innumerable kinds of lighter labom; 
and he c^n be maintained on far inferior feeding to the horse. 
There is difficulty indeed in rearing 1dm to the same perfection 
in the colder parts of Europe as in the warmer, becat(,se “the 
male parent, the A.s.s, cannot be brought to perfccfibn iii cold 
countries; and when the stallion is employed, the progeny, 
termed a Hinny, is never equal to the true mule* 

The Horse, then, is tliat alone of the genus which interests 
us in this country as the subject of cultivation. The horse is 
strictly herbivorous, and more scrupulous with respect to the 
food he consumes than the ox. His stomach is comparativefy 
small, and he cats often. He sleeps very little, and frequently 
stan<ling, for which purpose Nature has made a peculiar provi¬ 
sion in tl«! form of his limbs. ln,slecping he is startled by the 
s!ight(‘st motion. 

The horse is vastly modified in liis fonn and charact^prs by 
the physical condition of the countries in which he is natura¬ 
lized. If fed in a country of .plains and rich herbage, he tends 
to become hu*ge in his form ; and such is the character of tlie 
horse of the plains of Northern Europe, as of Holstein, Eng¬ 
land, and other countries alwunding in rich herbage. But in 
an elevated country, where the herbage is scanty, the size and 
form of the horse viwy with tjio cireum-stances in which he is 
placed. There he becomes small, harlly, and capable of sub¬ 
sisting on the scanty lierbage with which tha mountains supply 
him. No contrast between animals of the same species can be 
greater than that between the horse of the mountains and the 
horse of the plains. The pony of Norway or the Highlands of 
Scotland, as continstei? with tlic huge horse of the Lincoln- 
shirafens, presents such'extremes of sti’ength and size, tliat it 
i« difficult to believe that creatures so different can be of the 
same species.^ Yet all this Jreat diversKy is produced by a ^ 
difference in tlic supplies of food, a.s influenced by the effects of 
situation. Nor is this peculiav to the horse ; the domestic ox 
and tlic sheep Arc subject to the same law, and in a no less re- 
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markable degree. These animals are essential to the subsist¬ 
ence of the human race, and, by a beneficent provision of Na¬ 
ture, they are formed to adapt themselves to the circumstances 
in which they are placed. 

The horse fed on the arid plains and scanty herbage of 
waVmer countries, assumes characters and a form entirely dis¬ 
tinct fi’onTthose of the large and massy animals ted on the rich 
pastures of temperate countries. It is from this cause that the 
large horse of England and the northern plains of Europe con¬ 
trasts in a striking manner with the lighter shape of the horse 
of other regions. As we pass from the northern to the southera 
parts of Europe, this change of fonn and character appeims, 
but yet more when wo have crossed into Africa. There the 
horse of the desert displays the light form and agile shape 
which fit him for his condition. Wo sec that he if here the 
creartire of the circumstances to which he is placed. The heavy 
horse of the plains of (iroyimanj* and England could no more 
subsist on the dry and s<‘anty herbage of T.ihya than fin the 
heaths of Norway. 'I’he species would perish in conditions so 
different did Nature not provide a remedy, by adapting the 
animal to its condition. 

The ancient horsf's of the North of E.itropc must have con¬ 
sisted either of the smaller horses of the nnmntains or of the 
larger horses of the plains. The horse which was chiefly em¬ 
ployed for common usps, for ^'-ar, for the tournament, and 
even for. the chase, seems to have been of the latter kind. 
This appears from the accounts ami ref»res«.‘ntations giyen of 
him, and from the form which he yet retains when unmixed 
with the bloo^ of the lighter races of the Soutli and I'la.st. It 
is to this intormixture that the technical term blood is applied. 
Importations long a^o took jdaco of horses from Spain, from 
Barbary, and the teVant; and, at a later period, from Arabia. 
The African and Arabian horses, accordingly, have given their 
characters to the blood horse of England and its innumerable 
varieties. 

The animal in .which this (iffect of blood is the most remark¬ 
able is the English race-horse. For the combination of speed 
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with the iiecessary strength, this creature can scarce^ be sur- 
]>asse<l. He forms, however, a race of artificial cre,^tion, ad¬ 
mirably suited for a particular purpose,- but not otherwise de¬ 
serving oi| cultivation, except from this, that it is* the stallions 
of this race that continue the excellence and purity of the pa¬ 
rent stock. . • 

The sui>erior class of riding-horses, generally termed the 
hunter, is j>erhaps, the finest race of horses known. It combines 
the blood of the Arabian, and other races of the South and 
linst, with the powerful form of the horse of the north of 
Kuroi)o, in a much happier projiortion than the race-horse. 

From the hunter, downwards to the races where no mixture 
of soutlu'rn blood can be traced, the gi’adations ai'e innumer¬ 
able. It is in this class that our road-horses an^ hackneys, 
the horses employed in our coaches and carriages of all kinds, 
nay, often in the mere labour of heavy draught, are contained. 
It forms the nio.st numerous class of horses in the country. 
Ihit a large proportion is bad, havmg lost the hardinej^s and 
strength of the native race, without having arrived at the 
speetl and other qualities of good breeding. 

The remaining cla.ss of horses consists of those in which no 
mixture, or a very slight one, of stranger blood is found. These 
are the ponies of our mountains, or the larger horses of the 
jilains. It is these last that interest the fiu’me^; as the animals 
of labour, and to them we comjnonly a^jdy the term cart-horse, 
or farw-horse. 

* « 

The variations produced in this class of horses by difierent 

elfects of food and management jure very great. But some¬ 
times clsisses exist of them in sufficient numbers, and with 
characters sufficiently permanent, to allow the tenn breeds to 
bo a])plied to them. Tne most commonly enumerated of these 
breeds are;— ^ 

1. The Old Black Horae. 

2. The Clydesdale Horse. 

'J'lie Cleveland Bay. 

4. The Suffolk P>inch. 

'file Old Kfiglish Black Horse may be s^id to be the native 
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liorsoof ^be ^kor plains of England, is chieff/ bred in 
the nudlalad counties Lincolnshir Si^Q^iS t&ffordshire. These 
horses ere of large size, with the breast broM, the thighs and 
f6re>arm lar^c and 'musculai*, and the legs somcw!, at short. 
It is this* variety which supplies London with those enormous 
dra^-l^orses, which excite the wonder of strangers. The defect 
of this bfbed is the too great size of tho individuals, tlieir 
consequent slowness of motion, and their comparative want of 
action. These faults, however, may be corrected, and have 
been so very generally; and the true black horse of England 
affords the materials of an excellent breed. Mr Bakewell was 
aware of its value, and made it the basis of his improvement 
ol' the draught-horse. * 

The Clydesdale is the breed of the central plaiiis of Scot¬ 
land, though cultivated in elevated districts. The horses of 
this breed are less than the Iviavj- black horses of tho midland 
counties'; they draw steadily, and iwe generally free from vice. 
They,are reared by the tanners of the district, and have good 
jurtice done to them with respect to feeding and light work 
while in the hands of the breedere. It is to the good treat¬ 
ment of th-'m whtn young that these horses owe'much of 
their usefulness. Although, like the English black horse, some¬ 
what deficient in action, they have jn*operties which render 
them a safe and useful class of farm-horses. 

The Cleveland Bays are s«» n^Mned^froin a district of Vork- 
shire, where they are reared, but they are, in truth, bred over 
the whole of Yorkshire and Durlgun: *This breed has now 
more or less of blood. It possesses good action, and in this 
resjpec't is superior to the h^ck horse and tho Clydesdale. 
It is said that* the Cleveland bay has ilegenerated, but it'is 
rather to be believed thatrit has partaken of that tendency to 
a lighter form, which the- wishes of farmers favour. Excecsive 
strength in the individilal has everywhere become less valued 
• than the power of activ^ labour*; 'and, partaking gf this change, 
there is little reason ‘to say th&t the Cleveland bay has de¬ 
generated. 

The Suffolk Punch is so termed from its rouiid i>r ]tunchy 
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.lurmanay, wnich, trom 
is prt^able. The 3uffelk pui^ih is not usu- 
horse, though compact, useful, and of exceedingly 
good action. This breed is in great request in the counties of 
Suffolk, Nt>rfolk, and Essex, where it is preferred to'every 
other for the plough. The Suffolk punches have been long 
remarked for the trueness witli which they perform their work, 
andjn an especial de^ee for their steady exertion at ,4 dead 
pull. The breed has been cTossed by the Cleveland bays, and 
many suppose that its genuine character has been deteriorated 
by tliis crt>ss. 

The Old English black hoi-se, the Cleveland bay, and tlie 
Suffolk punch, are frequently crossed with horses of high blood, 
aud the acsult is often animals of unequalled strength and 
beauty for the carriage, and sometimes fur the saddle ^and the 
chase. 


2. Foum. 

An examination of the form of the hoi'se requires a cui’sury 
one of his anatomical structure. ' 

The bones of an anknal form, it may be said, the tbuuda- 
tioii on which is erected the ediffee of the living machine. 
They mainly give to it its tbVni aud proportions. Their va¬ 
rious ptu'ts, connected by flexible ligaments, are capable of all 
the varieties of motion fitted to the condition of the animal. 

Motion is given to the bones by means of muscles or llesliy 
fibre: but the flesh of aninuils is not a mere sti’atum coYsrihg 
the bones, as some migb^ sup^tose. Every muscle *is a distinct 
organ, consisting of innuip.cr’able parallel fibres, forming, as it 
were^ a fleshy Imnd, stretching from bone to ^one, or from 
muscle to muscle, and each sejving its peculiar function. 

•These muscles are of vast po\ver whenjmder the influence of 
the vital principle. By contracting, they give motion to the 
bones and other parts. Each muscle consista of long threads 
or fibres, seemingly bound togetlier by raesh-work. These 

H h 
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.iDres, in 


^ ^as dtie V ghisses, 

can discover, arc resolvable into minuil.’’. A numbw 

of these dlaipents may be said to form a fibre '; a 
Uiese fibres to form a fasciculus or bundle of fibr/s ; and a' 
number of fasciaili to form a muscle. 

Mn&cle^ assume a variety of form suited to their peculiar 
functions. Sometimes they are flat, extending over a consider- 
ible space, and often they form a fleshy band, swelling out in 
the centre, and becoming small and tendinous at the points of 
their attachment to the bones. 


FIr.183. 



Not only is a class of muscles employed in giving motion to 
the bones, but a numerous class is employed within the body 
in giving motion tt) the organs of nutrition, as the heart and 
the stomach. Anatomists enumerate in all about 400 muscles, 
a number wonderfully small when we consider their functions, 
and the infinity variety of motion in the animal; for, from the 
motions of the limbs to the expj»3Ssion of the face and modula¬ 
tions of the voice, all is moved by this machinery of surpassing 
beauty and simpKcity. 

The bones, ^though harder than the muscular structure, 
are, like it, the parts of a living machine, furnished with their 
bloodvessels and nerves. They ^ve to the animal its pecu¬ 
liar form, and, acted upon by the miiscles, its power of pro¬ 
gression. 

The following figure represents the connexion of tiie prin¬ 
cipal bones of the horac;— 
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V; (!, Ocn'ical vui'tebra:. 

D, D, Dorsal vortebr i>. 

E, E, Lumbar vort-' utvj. 

A, Hones of thn ruiiium. 

It, Bones of (he face. ^ 

H, Sacrum, or rum|).l>oiie. 

J, J, Hones of the tail. 

F, F, Uibs. 

(1, Sternum, or breast-Jione. 

J, Os iniioininatum. 

(i, Os Fcnioris, thigli-boni* or 
hnunch-liono. 

S, Hones of the lefj. 

U, Patella, or stiSc-boneji 


T, Tarsal bones, or bones of the 

hock. • 

U, Metatarsal bones of the hind- 

leg. 

V, Phalangeal bones, or bones of 

fetlock, foot,,&c. 

K, Scapula, or shoulder-blade. 

L, Hunterus. 

M, Foro-orm. 

N, Carpal bon^s. 

O, Metacarpal bones. 

P, Hhahuigcal bones— 

1. Withers. 

3. The clliow, 

3. Point of the hock, 

4. Hip-bone. 


The series of bones to whidfi’the others'may be regarded as 
aftached, is the vertebral or sfdnal column. This, in man, is 
erect, forming what is termed fhQ back-bone. It is a pillar of 
bones, 8exiblc«aiid of great strength, serving to support the 
head and chest. These bones or vertebrae* are jointed or arti- 
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culat^ titgeth«i% of moiioDi aAd firmly 

bound by‘strong cartil^^t ^8® * f»vity pass¬ 

ing through its centre, so that, when 'wilijf^’laidftEie^t^ 
there is o continued canal passing along the whble oo}unm.' 
It is within this canal that the continuation of the medullary 
part of thfc brain, or spinal marrow, is enclosed. Radiating 
from this, and passing through foramina or holes in the co¬ 
lumn, are nerves destined to give sensation and motion to the 
muscles and other organs. 

In man the number of vertebras is 24, in the horse 30 ; in 
man the coliunn is erect, in the horse it is horizontal, to suit 
tJ^e position of a quadruped. 

Of the vertebras, those peculiar to the neck are termed cev- 
vical; those belonging to the back, and from which the ribs 
arise, dorsal; those belonging to the loins, lumbar.', In man 
there are 7 cervical, 12 dorsal, and 5 lumbar, vertebrae: in the 
horse there are 7 cervical, 18 dorsal, and 5 lumbai*, vertebrae. 

These vertebrae have each projections termedproccsses, which 
are designed for the attachment of muscles, and of which the 
upright are termed spinous processes. In the horse, the spi¬ 
nous processes next the neck are very large, forming what sure 
called withers. To them are attached muscles and ligaments 
which support and give motion to tht; head and neck; and 
large withers are connectini witK the power of active motion 
in the home. 

Jointed or articjilated to the first of the cervical vertebrae is 
the head, containing the brain and the principal organs of sense. 
The bones of the head are divided into two classes, those of the 
cranium or skull, and those of the face. The bones of the 
cranium ai’e distinct pieces, firmly unlced, and many of them 
dovetailed into each other, and forming a cavity fitted iii the 
happiest manner for the protection of the vital or^n within. 
The manner in which the crahi&m is articulated to die upper 
vertebra, is analogou&to that inwhich the vertebra* themselves 
are united together. The craqium may be said to be itself a' 
vertebra, its partk being merely expanded and enlarged so as 
to form a cavity for containing the brain. 
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horse they 
tvu may collect food. The 
upon the summit pf a column : 
.ji-aer that it may reach the ground, it is ])en- 
.**u In the hor.se. its great M'oight is supported hy powerful 
muscles, and by a strong ligament extending from ||heli(iiul to 
the S])ine. It is for the better attachment of tliis ligament and 
muscles, that the withers of the horse arc large: in man withers 
are not re«piired. ‘ 

The ]>rehcnsile organ of the horse being the month, and not 
a.s in man the hands, the length of the cervical vertebrsE must 
be so much greater ir* the horse than in man, thet he may be 
able to reach the ground and collect his food. Although the 
number of cervical vertebra’ in the horse is the same as in man, 
their lcnj?th in the horse is much greater. 

The spinal column becomes larger towards the base, when it 
gradually diminishes. This ])orticf) of it forms what is termed 
the sacrum : die bones of it are not jointed, but united ^ as to 
form one Ikmic. The vertebral canal is continued into the sa¬ 
crum, and sends forth nerves to the lowjjr extremities. In 
man the ssverum is terminated by 4 or five little bones united 
together: in the horse these bones extend to a greater length, 
forming the caudal vertebne or tail. 

Rising from the several dorsal vertebra* are die ribs. These 
bone.s are flat, bent, and elastic, and* terminate in cartilage. 
Some of them are uyited directly to the sternum or breast¬ 
bone*: these are termed true or sternal ri^s. Some arc not 
united directly to the stei-num: these are termed fklse or 
iistemaJ ribs. In man the number of dorsal %vertcbi«e and 
consequently of ribs, is,12 on each side. In the horse the num¬ 
ber of dorsal vertebra?, md the number of ribs accordingly on 
each side, is 18, of which 9 arc true ribs and jomed to the 
sternum, aud 9 asternal ribs.,'The other bones connected with, 
die spinal coitlmn are tliose of the pelvis, to which is attached* 
the bone of the thigh. Connected ivith'the spinal column also 
hy muscles, is the scapula or shoulder-hind^, to wliich is at¬ 
tached the humerus. 
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Tlie'pelvis is at lower part of 
and at the hinder part in the hprse.';f 
shaped cavity, formed liy the ossa innomiba^^l^ 

It is within this cavity that the fuetns is developed nnd nou¬ 
rished. A prominent bone of the pelvis is the ilium or hip-hone. 

CitO a cavity of ^e os innominatmn on each side is inserted 
the os femoris or 'high-hone, wliich is the largest bone of tlie 
body. The thigh in man is altogether detached from the 
trunk ; in the horse it forms apparently a part of it. This is 
required hy the different position of the animal, and the hone 
has sufficient facility of motion in the position in which it is 
placed. In man it stands vertical; in the horse it is bent, 
which prevents the animal from being raised too high above the 
ground. Th this position, too, he has a greater power of pro¬ 
gression. When he moves the limb baekwards it deseribes a 
large arch of a circle. Now, were the thigh placed perpendi¬ 
cular to the gi’ound, it will appear from the figure that, when 
stretched backwards, it would describe a smaller jvreh of a circle. 
Its length, therefore, combined with its bent position, conduces 
to the vast power of progression of the animal: and the com¬ 
parative power of motion in horses is very much dependent upon 
the length of this part. This greater length of the thigh-bone, 
again, is indicated to the eye by the distance from the hi])- 
bone backwards, forming what ai*o teniied tlie hind-quarters. 
Jockeys, acconiingly, aWays look to the size of the <piarters as 
connected with the rapid power of progi^ession of the hoi-sc. 

Next in order are the bones of the leg, consisting first of the 
patella or stifio bonc, corresponding with the pan of the knee 
in mm, and iKxt of the two bones, the tibia and fibula, united 
in the horse, and forming the leg proinerly so called, and cor¬ 
responding with the leg in man. Tim leg of the horse should 
be long in proportion to the lower parts of the limb. 

The further bones of the lim,b correspond with the bones 
of the heel, the foot, and the tops of man. Thb bones of the 
heel in man are termed the tarsal bones; of the foot, the meta¬ 
tarsal bones; and of the toes, tLe phalangeal b 9 nes. In man 
the tgrsal bones are in number 7, the metatarsal .5, and tiu! 
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wse, the boiies cbiresponding to the 
. phalangeal bones, are likewise, as in 
imber of bones adds to»the flexibility 
.j oi tne limb. • 

Man, however, standing erect, requires a Itj^ge i)edimept of 
support. The bones of the foot therefore, ^e made to rest 
upon the ground. But the horse, having foi.** limbs of sqpport, 
docs not require this large pediment. The uietR^tarsal oohes of 
the horse are therefore extended, in order to pve length to the 
limb. The phalangeal bones form the fetlock*and other parts, 
giving to them flexibility and elasticity; and the lowermost 
only of the phalangeal bones are brought into contact with flie 
ground. These last are not separate as in man, but together, 
and defended with horn. The horse, therefore, may be said 
to stan^*on his toes ; and if any person will attempt to walk 
on all-fours, he will flnd that the toes will touch the ground, 
while the bones of the foot will b9 raised up. 

The bone of the horse termed the point of the hock, corres¬ 
ponds with the great bone of the heel in man. To this is at¬ 
tached powerful muscles; and the size of^his bone, therefore, 
as giving space to the attachment of muscles, is connected with 
good action in the horse, and is therefore one of the points 
looked at by jockeys. 

The bones of the other qx tyq piity of the Horse correspond 
with the iirm, the fore-arm, tlie wi'ist,*the hand, and the lingers 
in man. In man thg hand forms the prehensile or|^n, and a 
great flexibility is given to the diflerent bones which form it. 
In the horse these bones form the limbs of support. They are 
not designed to seize objects, but to support tile weighVof the 
animal before,—^to be raised from the ground when he pushes 
himself forward by the extension of the limbs behind,—and to 
^receive his weight when he again roaches the ground. 

The scapula or shoulder-bflAle is in.thc horse, as in man, 
Jarge flat trisuigyilar bone, placed upon tlie ribs, and connected 
by means of muscles with the^head, the ribs, and the spine. In 
man, the twp scapulm are kept from apprdachiug each other 
by the clavicle or collar-bone. From the* form and portion of 
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the horse, this approximation cannot an^tliero is 

therefore ao collar-bone in the horn. ^ , 

Into a cavity of the scapula is jointed on ohidl turn 
merus. put the humerus, or ai*m from the shonlon' to the 
elbow, is in man detaehe«l as it were from tlie btnly; while in 
the liiirsc it seems to form a part of it; and in this jtosition it 
has suiiieient j)ower of motion. It is bent, as will be seen fi'om 
the fiffime,—an admirable and nece.ssary provision to Icsscii 
the sliocks which the animal receives on brinjpng his limbs to 
the gi-ound ; fiit by this fleAure they act the j»art of a sprin^f. 
Were these bones vertical, the limb would be shattered when 
it ctrnuk the gi-ound. 

The shoulder of the horse sliould be obliipie, and tlie hume¬ 
rus relatively short. The obliquity of the shoulder is a point 

connecti^d with action in the hoi's*'; and the reason wh>’ the Im- 

, *» 

incrus should not bo long will ajqiear from the tiinctiou which 
it has to perform. When Dilic animal moves the limb forward 
to raisd it from the ground, the humerus has to describe an 
arch of a circle ; but the muscular power being sufficient, tlie 
shorter radius deserjbes an eijtial arch with a longer. 

The next of the bones ai'e tw o, the radius and ulna united 
together in the horse, forming the fore-arm in man, and what 
is termed the fore-arm in the horse. The termination of the 
ulna, corresponding with the elbow, forms an important ]toint 
of the horse, because to*it are at'tached powerful muscles for 
the movement of the limb. Jockeys aceo^'dingly look with at¬ 
tention to the size^of the elbow of the horse. 

The remaining bones of the limb correspond with the bones 
>f the«wrist, tho hand, and the fingers, in man, termed respec¬ 
tively the carpal, metacarpal, and the phalangeal bones 

The caiqial bones of the horse are co](miunl,> called th • bone.s 
of the knee; but the.se* bones do not correspond with the knee, 
jut with the wrist, of the human, body. They are 8 in num- 
>cr in the horse as well as in map. In man, tllt-y give fiexi* 
jility to the hand; in the horse they give flexibility to tlie limb 
of support. 

The next bones are the metacarpal bones. These coiTe.spoinl 
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they form a 
xoG they are extended in 

-*«> liones of the fetlock and foot correspond witjj the pha¬ 
langeal hones, or bones of the finger in man. They are dis¬ 
tinct in man ; they are together in the horse, and, loncitingHhe 
gi'onnd at their extremities, are defended by horn. 

The b«»rse, altetracted from his neck, and viewed in profile, 
is contained nearly within a square, of which the body forms 
one-half and the limbs form one-half. In tliisVespect the form 
of the horse diflers greatly from that of the o\, the body and 
limbs of the ox, abstracted from the neck, being ucluded in a 
rectangle, in the maimer to be aftemards sho\^ n, and the body 
forming a greater proportion of the rectangle thAn the limbs. 
This eiftmmstance woidd alone account for the greater power 
of progression of tlie horse tlian the o\. 

In the horse, while sufficient sj^ace must be given in the size 
of the body to the respiratory and nutritii e organs, tHis space 
must not be too great, because then the body will bear too 
large a proportion to tin* limbs for the pjirjiose of active mo¬ 
tion. In the ox the larger the proportion of the fleshy matter 
of tlie body to the limbs the better. 

In the ea.se both of the horse and the ox, tlie large expanded 
chest indicates a disposition to f atten ; but iff tliis bo earned 
too far in the horse, he will be invapable of active motion. 
Such a form may syit the dray-horse, when a hurgs force is to 
be thrown upon the eoUai': but would bV unsuited to those 
eases in which we require the power of active motion, or, in 
technical language, action. 

In a horse where speed alone is required, the chest must not 
be too broad ; but in a>hurse in which we require active mo¬ 
tion, combined with endurance, there should be a sulficient 
breadth of chest: and a medium, therefore, is w'hat is desfryd 
in the hackBey and the hui^tcr. In the farm-hoi*se, tlie chest 
should be broad; because in the farm-horse we require the 
power of draught, and not of speed. 

The chest of the horse behind the shoulders should be deep : 



KjfllfelNa ANI> KKKDINO Ol' ANIMALS 


4.W 

hk back, when we lobk ^ without tlik t(» 

inwc speed, slioald be short; the ribs shCllW apjfrriJW!® IWW to 
the pehis, as,indicating strength, though, if speed 
rotjuired, ^his point may be ‘•.lerificcd. The fore-arm t|id hind¬ 
leg, to the joints, should be imisiular, and below the joints ten- 
dinonsT' Tte ti*unl should be barnd-sb.iped, but soinewh<il 
elli}>ticid, and gentlj cnlargint* ffom the bresist backwards. 


3. Rearing and Fbiding. 

In the breeding of the horse, it is imiwrtant that the parent 
of either sex be free from disease. It is well known to all 
breeders, that the diseases of the jairents, as aacII as their i4ood 
j)roperties, Jlre tran'«fcrred to their offtpring In breeding, 
attention ■should be paid to the female as aa ell as to ftie male 
parent, else disapiiointment maj result Avith i*ospect to the 
form and proi>erties of the progeny. 

\ mare is capabh* of leceiAing the male at an earU age ; 
but it is an error to commence breeding from an\ mjurt before 
strength luis been acquired, and her t<»nn developed ; and this 
will rarely be sooner than at three or lour years <»f ag<>. 

The inave comes into season in spring ; she goesAAith Aoung 
nlNKit eleven months, althougli AAith an irregul.irit;^. even to the 
extent of sev eral*A\ i eLs on either side of that jieriod. The most 
convenient time for her ivteiAing'the male is in Ma}, that she 
may foal in Aja il, when the herbage begyis to sj»ring. From 
the time she reoeiv^cs the male till th,it of foaling, the farm 
mare may bo kejit at her usual AAork. She Avill give notice of 
the period of fording, by the extension of the udder, and other 
symptoms, and she may then he releasejl from w ork. 

In general, little difficulty or dangers at tends the parturition 
of the miure. She rarolv requires a.ssu>tance; hut, shouhl diffi¬ 
culty really arise, from the partirtilar position of tlie fmtus, it 
is well, if possible, to ol^tain the assistance of a vdterinary sur-* 
geon, lest the marc be injured by unskilfAil and Auolent means. 

As soon as the ihare has foaled, she should be, placed with 
her young, either in a house, or, what is better, in a pasture*- 



THE HORSE. 


401 


\0'at all times. It is ne- 
with nourishing food. 

^i,’in a field,^nd permitted 
ttic young iwdisturbed. But yet she may be put, 
witliout danger or injury, to moderate work within a short 
time after foaling. 

For a time, the foal should be shut up in a house during the 
hours of work, wliich then should not be too long; but, after 
the eolt has acquired a little strength, it may be permitted to 
follow the mother even when at work in the fields. Many, in¬ 
deed, do not approve of tliis practice, on account of the chance 
of accidents to the foal. But accidents seldom occur, and |hc 
foal has jin ojiportunity of taking milk more frequently, is 
the better for the exercise, and becomes used tc* the objects 
around k. 

In 9 days or more after foalibg, the mare will be again in 
season, and may receive the nialc^ In G months tlio foal is to 
be weaned, which is done merely by separating it f«)m the 
dam. It is then best put into a field : the mother is then put 
to her ordinary work, and treated as u.sual. 

At the time of weaning, and during all the period of its 
growth, the foal should be liberally fed. Bruised oats, meal, 
or iujy farinaceous food, may be given to it. It is not neces¬ 
sity or proper that it be pampered ; but it is* important to its 
growth and vigour, tliat it be’supplietl with sufiiciout food. 

The male foal intended for agricultural purposes must be 
castnitcd ; and the best period for perfornMng the operation is 
at the age of 12 montiis. Some do it before weaning, but it 
is better that it be delayed till the masculine. iSgrm of 4}ic ani¬ 
mal has been more developed. 

If the colt be intended fur the saddle, it is well that from 
this period it be accustomed to gentle handling by the person 
who feeds it, for this is a mepn of rendei’ing it docile and good- 
kcmjKired. But however tins be, nothing but kindness is to 
*be shown to those young creatiu’es, and any thing like rough 
treatment is to be carefully avoided. 

. The colts are kept in their pastures during the summer, and 
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when these fail before may be pjH into a 

yard with sheds, and plentilnif|^uii;‘efe3-^i|^;.S*|*^dP?® :^j 
young oxen upon the farm. They may receive strirol^; 
tlie winter, and hay towards spring when the strawjbecdmes 
dry and unpalatable; and turnips, or any green food, should 
be sujJplied^to them freely throughout the winter. It is a groat 
error to starve colts, for this injnres their growth and vigour 
in a degree far beyond the value of the increased food required. 
Although they may be confined in a yard in the manner de¬ 
scribed, it is gi-eatly better, where convenience allows, that 
they have a piece of ground on which they may run in winter. 
Tips is favourable, in an eminent degree, to their health, and 
the state of their feet. 

But, howtver the colts are managed in winter, as early in 
spring as the pastures will allow, they are to be turned out to 
graze in the fields, where they Ure to be kept during summer; 
and in the following winter»put again into the yards or pad- 
dock, atid treated in the same manner as before. 

And they are to be treated in a similar manner in the fol¬ 
lowing summer and wdntcr; after which, namely, when three 
years old, they will be in a condition to be broken in, and, if 
draught-horses, employed in the work of the farm. They may 
be taken up for training even in the third autumn of their 
age, though at this i)eriod the work should be very gentle. 

A farm-horse usdally receives iittle training, though it is 
better that a partial^raining, as in the case of the horse in¬ 
tended for the saddle, be given. But whether this be done or 
not, thCtfColt should have a bridle with an easy bit put upon 
him foiuafcw dpys, and allowed to champ it for an hour or two 
at a time in the stall. The harness beipg then put upon him 
by degrees, he may be trained to the di^'erent labours required 
of him. In general, the farm-horse, working with his fellow's, 
is easily brought to be obedient* 

But when a farm-horse is four or five years ol(b before he is< 
put to work, or if he is a stallion, or if he shows any vice, a 
little more care ma^f be proper, and a partial training, as if he 
were intended for the.Sfiddle, given him. And if he is a valm- 
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the carriage, the 
bettet^. 

tne horse for the saddle is now well un- 
uerstood^,and the rude and violent practices of former times are 
generally abandoned by all who have any competent knowledge 
of the subject. In every ease, gentleness and kind treatment 
are to be strictly observed in the management of the colt.* He 
is first to be taught his duties, and corrected afterwards only 
when necessary to enforce submission. Fear,‘in the training 
of the horse, is that feeling with which he issobn endued, that 
he is imder the dominion of a more powerful agent, whose will 
he cannot resist. Implicit submission is to be enforced, gently 
in so far as instruction is concerned, but by calling into action 
the px’ineiple of fear, when this is required to produce obedi¬ 
ence. Pecisiou and finnness, with a resolution to be obeyed, 
after the horse has been fairly taught the duties that are re¬ 
quired of him, are altogether distinct from violence and cruelty. 
Nothing is so destructive to the temper of a horse as^useless 
joercion, and all the defects of temper, w^hen they exist in tlie 
t'oung horse, arise in the great majority of cases, from iuju- 
■•ious treatment. But wo are here chiefly to consider the ma¬ 
nagement of the horse as an animal of labour. 

The farm-horse demands, neither in the training nor in the 
reeding, that nicety which is regu ired in the dase of the horse 
lesigued for rapid motion dr nTcgulnr ]^bour. He requires 
merely to be maintivined in good order, never to %e worked 
oeydnd his power, and never to be allowed So fall, in conilition, 
jelow' the work which he is to pertbim. 

The stable for the farm-horse, as for every Mher, sh'Ould be 
spacious and well ventilated. It is a groat error to suppose 
that hoi'sus require a close, warm stable, to preserve them in 
health. To keep them fully sheltered, and free from the ac¬ 
tion of any cold current, is all'that is requisite. The horse is 
well suited *^0 bear an cqivd temperature, but not sudden 
changes produced by artificial means. Farm-horses regularly 
worked hav^ been known to be kept thi'dnghout the coldest 
winters in mere sheds, not only withbut injury, but with 
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greater ‘bonefit to theii* liea!th than if they closely 

confined. • 

Next to yontUation in importance, is cleanliness of tfie stable. 
No filth should be suffered to accumulate, but over^ day the 
stable should be deaned out, with the same attention for the 
farm Ufe foe, the saddle horse. In the farm-horse stable, every 
ploughman should have a small fork, a curry-comb, a brudi, 
a mane-comb, and a foot-picker. (Figs. 8H, 87, 88, 89.) 

Ijght should be admitted into every stable, to a eerfcun ex¬ 
tent. But in the case of farm-horses, which ai*e only in tlie 
stable during the honrs^^ and feeding, less light is neces¬ 
sary than in the case of tiie saddle-horse, whidi passes a great 
part of hib time within doors. The light required for the farm- 
horse stable is that which is suificient to allow the workmen to 
perform their duties in the day-time. Sometimes there is a 
room Ibdjoining the stable for holding the harness, bnt it is per¬ 
fectly douvenient and suificient in practice to have the simple 
fumitutc of the farm-horse hung on pin& in the wall behind 
each pair of horses. 

The food of the horse in this country consists of herbage, or 
green forage, as clovers and sainfoin ; of dried forage, as liay 
and straw; of various farinaceous sultstances, as oats, barley, 
pease, and beans; and of the sneculcnt roots of plants, as the 
potato, the turnip, the carrot, the parsnep, and the beet. Of 
the grains given to ^e horse, thd most generally employed in 
this country, and that uhich is regarded aj well adapted to his 
strength and 8pirit( is the oat. 

The Wat is, for the most part, given to the horse without any 
preparation, though it is sometimes bruised, ■which is always 
beneficial, by rendering it m<)re easily iiivsticatcd and digested. 
It is usually ^ven in portyms at a time, familiarly know n un¬ 
der the term fee«ls, the nfeasurc of which, however, vaiios in, 
different districts A feed in swAc places consists of a gallon, 
being the eightli part of a bushql, and weigh}n{f, upon a me-'^ 
dium, about 4^ lb 

Two gallons in Ao’day, or 9 lb., arc eonsidcre^ to be good 
feeding when the hprse is on dry food, and not on luunl work , 
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when o« hitt^ work, the quantity may bo increasod to 3 fjal- 
lons, an^ when on light work and green food, it may be re¬ 
duced tiyl gallon, and sometimes altogether withdrawn. But 
on an average, 2 gallons in the day, that is, about 90 bushels 
in tho year, will be sufficient in every case for the working 
horse of a farm. In practice, too, it is not the mxperlof but 
tho lighter oats that arc given to the farm-horses. These are 
tho light com formerly described. 

Oats may bo given to horses reduced to a state qf meal, but 
this is only piActised in the case of gruel given to a sick horse. 
To uiduce a horse to take gruel, it is put into a pail and placed 
l)cside him, so that when thirsty ho may drink of it. 

Meal is sometimes given with c(dd wrater to horses, when 
travelling. This is a refreshing toed to a horse OA a journey, 
and a sa^ one when the chill is just takeft off the water; but 
it is chiefly employed in joumej'S when time is of importance, 
and it is accordingly rarely given iV the case of the farm-horse, 
who bhoidd always have time given him to feed. • 

When oats are kept in a damp state, fungi grow upon them, 
and they acquire a musty smell and bad taste. They should 
never be given in this state to a horse, but riiould first bo kiln- 
dried, so as to expel the moisture and destroy the ftmgi. 

Barley is more nutritious than oats, although, in the prac¬ 
tice of tliis country, it is nut so much approved of in feeding. 
But over all the Continent, b'Afiey*is t^e most common food of 
the horse. If bruised and mixed with chopped str&w or hay, 
it is an excellent provender. But the mosilt common method 
of giving barley to horses in Kngland is in what is twhued a 
miuih. The barley in this case is boiled in watcr^and the»whole 
is then allowed to stand until it is suffieieuiiy cooL The masli 
forms admirable feeding, for a sick horse ; it keeps the bowels 
opyfl, and is nutritive, vvithout being heating. 

• AVhoat is rarely used for tho feeding of tlie horse, the pi’oper 
^ostination of»wheat being the food of man. The only ease, iu 
•general, in which wheat, with a regard {o economy, can be ap- 
})lied to the feeding of the Aorse, is in that of light wheat. 
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which, beiug made into a mash, ma^ be given to a sick horse in 
the same manner as barley. 

Beans fornvan esteemed food for the horse. They libe some¬ 
what more astringent than oats, and correct the tei^dency to 
laxativeness when it exMs. They should in all cases be bruised, 
and ihixed.jvith other farinaceous food. • 

The pea is similar in its feeding properties to the bean, aad 
is even supposed to be more nutritive.. It is, however, a dan¬ 
gerous food to be given in too great a quantity, from its ten¬ 
dency to swell '•in the stomach. It should, like the bean, be 
bruised, and given along with other food. 

nThc details in the manner of feeding the farm-horse neces¬ 
sarily differ according to the practices of different districts. 
The following is a system, simple, efficient, and capable of 
being reduced to practice upon every farm :— , 

When the pastures, or other gi’een food, fail in autumn, 
which will generally be by the beginning of October, the horses 
are to be put on hard food. They should receive at this period 
an allowance of hay at the rate of 20 lb, in the day, with 2 gal¬ 
lons of oats; or, in place of a portion of the oats, they may 
receive at night a feed of steamed food, consisting of potatoes, 
or any other roots, mixed with a little com, and seasoned with 
salt. The whole quantity may be a peck, weighing about 12 lb. 
The quantity of potatoes that corresponds in nom'ishment with 
oats, is in the proportion of "about 15 lb. of raw potatoes to 1 
gallon of<oats. * 

In the months November, December, and January, when 
the dijs and the tiiee of labour are short, the h&y may be 
withdsuwn, aa4 the horses, in place of it, fed on straw, of which 
the best, when it’can be obtained, is^tbat of.d^eans or pease. 
Next to these in quality is that of oqite. The straw of wheat 
anA barley is in this country only used as litter, tirough, were 
fit to be out into chaff, it cohI^ be advantageously used as 
fodder. 

At this time the jborses should receive 2 gallons of oats fii- 
the day; or tii&'.^aiHitity of oats may be diminished, and a 
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portion of steamed food given at night. They should reerave, 
as before* two feeds, one in the morning before going to work, 
and one at mid-day, and their steamed food at night! By the 
beginning of February, they should again be put on hay, in 
preparati(|n for their harder U’ork in spring. At or before the 
time of sowing the oats, that being the'commencement of,the 
season of active labour, the horses should receive their full al- 
lo\fance of 3 gallons ofsoats in the day, or, in place of a por¬ 
tion of their dry oats, a corresponding allowance of steamed 
food. They should be fed thi’ee times in the 'day, a feed of 
oats being given in the morning, a feed at mifl-day between 
the intervals of work, and at night they may either receive 
their third feed of dry oats, or a corresponding quantity ef 
steamed food mixed with their oats. 

They are to receive this fall allowance of hay and* com until 
about thfc‘ beginning of June, when they may receive green 
food, on which they are fed during the remainder of the season, 
their daily allowance of oats being teduced to 1 gallon. 

Three methods of feeding them on green food may be ^opt¬ 
ed :—they may be turned out to pasture in the fields ; they 
may have green forage cut and brought hojue to them in the 
yards or stalls; or they may be fed in the intervals of work on 
green food, and timied out in the evening to the fields to pas¬ 
ture. 

M^hen the %st of these method,3 is adopted,* that is, when 
the horses JU’e simply pastm-etCthey ai*e merely turned out to 
the field at night aftetj work; they are caught again, Or driven 
home 'to the stables, in tlie moraing, and tJlen again turned 
out after the morning’s work, which may-be about 10 didock, 
and allowed to feed till the afternoon’s work, v.Hbich msy be¬ 
gin about 1 o’clbek; tb|;!y are then caught*and again set to 
work. • 

^ The defects of this mode of management are apparent. Time 
is lust in taking the animals t0%i)id from the field during the 
intervals of wthk ; and then, l^gving to gather their own food, 
tltey have too short a time for rj^and feeding during the in¬ 
terval. 
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The second practice mentioned is to turn the horses out to 
pasture at night after work, but ita the interval in the middle 
of the day, to give them cut green forage, which is brought 
home, and grven to them, in the stall or stable. In this man¬ 
ner they feed at leisure, undisturbed by insects, and having 
thejr food collected to them, waste no time in gathering it in 
those hoiurs which sure suffered to elapse between the labour of 
the morning and that of the afternoon. This is an approved 
method of managing the horses of the farm. Their health is 
the better for their being kept out at night, while the u<lvan- 
tage of this is combined until the economical practice of soil¬ 
ing. 

' The other method of feeding is, to keep the liorses con¬ 
stantly in the stid)le, or in a yard with .sheds, and to feed them 
entirely on gi'een forage. There is economy with respect to 
feeding in this system, and though it would seem to bo scarcely 
so conducive to the jiermanent health of hoi’se.s, as to give 
them a run out in the fieltls in the summer nights, yet it is 
found to be perfectly suited to the habits and condition of 
the farm-horse. Where it is practised, it is better to keep 
the horses in yards with sheds, than to confine them entirely 
to the stables. To carry on a .system of soiling whore clover 
and rye gi’ass are the forage-plants employed, a quantity of 
tares, equal to acre for each horse, shoidd be sown, to be 
given to. the horses in the intervals between the first and se¬ 
cond cutting of clover, v»r when they are engaged at hard work 
in hairest, or at other times. 

In the uorthei'li parts of this country, fanners cannot gene¬ 
rally begin to cut clover till the 1st of .lime ; but in the south¬ 
ern p^rt of tkb country, the soiling can be commenced much 
earlier. When there are many horsee, one man may be em¬ 
ployed to do the work of cutting ami putting the cut forage 
in bunches, and it should be taken home by a spare horse, sp 
as to be ready when the horse%‘return from work. One man 
will put into bunches a quantity sufficient f<>r '20 horses, arid 
each horse will consume upon an average about 200 lb. in*a* 
day. 
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Whcmthe horses are turned out to the fields at night, and 
kept on, cut forage during the day, they should bo put into 
their stables by the beginning of September, an^ kept in the 
house during the night, receiving green forage if it is yet upon 
the farm,*or else receiving bay. By the 1st of October they 
should generally be put upon hay and corn. ^ ' '* 

This, then, fonus the circle of feeding of the horses o^ the 
farm :—They are put on hard food by the beginning of Oc¬ 
tober, r(‘ceiving hay and a medium alloAvance of-Sats. In the 
months of November, December, and January, tlieir hay is 
withdraAATi, and they are put on straw, receiving a moderate 
allowance of oats. In February, they are again put on hay, 
with a full allowance <»f oats, until about the commencement of 
June, when they are put on green food, with a lessened alloAv- 
ance of Oi^ts, and either fed entirely on cut forage, or pastured 
during the night, ree<‘iving cut fhrage during the intervals of 
Avork in the day. 

In the practice of feeding fiu'm-hor.«es, the utmost care^must 
be taken that they never be alloAvi'd to get out of condition. 
In this case, not only are they unable to perform their work, 
but it retpiires a much greater ex])euse to *bring them again 
into order, than it would have requh’cd to keep them so. 

In feeding horses, even Avhen upon hard AA'ork, a practice has 
been introduced of feeding the hoi*.ses entirely on boiled or 
steamed food, Avith choi»ped hii^a’nd strpAv. The proportions 
of the different kinds of food employed in this mannoi’.arc not 
subject to rule. But iibout ,j in Avcight of thd,whole may con¬ 
sist of the chaff' of straAA-, ^ of the chaff of hay, } of bruisdd or 
cojirsely ground grain, and j may consist of steaijjed potijtoes. 
To thi»<shunld be added about 2 oz. of comHum salt. From 
30 to 35 lb. of this mixeef provender, or on an average 32^ lb. 
in 24 hours, will suffice for any horse. 

flTwo methods may be adopts^ Ac giving of this food. 
Fii^er the whol^ substances may be mixed together, and a eer- 
mR proportion givbn to the horses three*or four times in the 
day, or the dried food alone n!ay be given during the first 
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part of the day, and the steamed food mixed witli a portion of 
the dried‘food in a mess at night. 

In the firsticase, that is, when the whole mess is to he mixed 
togetherj the potatoes or other steamed food are first to he 
prepared, then weighed and mixed with the chopped straw or 
hay, and lyith the hrnised oats. The (juantity for 24 hours 
being mixed and prepared, the proportion for each horse is 
to be w'eighed and set apart in its proper pail, and given to 
each horse at three or more times, as shall best suit with the 
work uith which he is engaged, bdiing care that considerably 
the lai’gcst quantity shall be given at night. 

. ^^Tlen tliis method of feeding is adopted upon a fai’m, it 
should be confined entirely to the moiiths of winter, for the 
horses of U farni will always be heist and most economically fed 
during the months of summer on pasture and green forage. 

From the mi.xed nature of our hushanclry, the habits of the 
people, and the attention paid to the rearing of the horse, a 
long and general preference has been givi'U to this animal for 
the labours of the farm, lii certain districts <»f England the 
ox is still the more common beast of labour ; Imt in by much 
the greater number, the ox is either unknown as an animal of 
draught, or cm})loyed only partially iis ah assistant. 

The ox is r. less ex])ensivu animal to rear to the ago of labour 
than the horse ; his si\l»seqiuiijt cost of maintenance is smaller: 
he requires less cave and attendance, and lie is less subject to 
accidents and diseases, lie has this further advantage over 
the 'iiorse, tliat, at a certain age, when unfit for labour, he can 
be fe.ttened^wherea.s the horse declines after a time, and be¬ 
comes useless. But the ox, though well .suited for a slow and 
steady draught, such as the plougli’ dc^mands, is not so well 
adapted for active motion or distant carriages as the horse. 
Although patient of labour,- ,he sinks under extreme fatigue, 
and is not capable of those sudden exertions s’vhich the dijer- 
sified operations of our agricuiture require. The horse thwe- 
fore, which unites force of di aught with quick action, facility 
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of traveling, and the power of bearing great fatigue, is in 
these res])ccts better suited than the ox to the varicjd labours 
of an extended farm. As agricultm'e,* accordingly, has im¬ 
proved, the use of oxen has given place to that of horses for 
the comnAm purposes of the farm. 

Being thus employed as the principal or only animal of 
di’aught on fanns of tliis country, being in universal demand 
for carriages of every hind, and for the innumerable purposes 
to which he is adapted, the breeding and rearing of the horse 
form an imj)ortant branch in the rnral economy qf this island. 

The demand tor horses for the saddle, for the lighter and 
moi’e rapid carriages, and for the heavier labours of every kipd, 
is extiecdingly great. The vast supply recpiired is furnished by 
the land of the country. Either the farmer dii’ectbi rears the 
aniinahs, or he raises the food by which another class of traders 
is cnablej to rear them. The •greater number of horses is 
produced on the farms of the country, and they consume the 
produce upon the ground until they are of an age to btk used. 
The e.\cc])tions Jire the eases of those jmrticular kinds of horses, 
as the race-horse and the finer animals for the saddle, that de¬ 
mand an e.speeial attention. 


U. THE o.\. 

V 

J. Speoiks and Varikties. 

t)f the ox kind 8 species are enumerated Ijj- zoologists— 

1. Dos urns—The Aurochs, the Bison of tlir anrioiits. 

. 2. Bos bison—Tlic Bison, or Buffalo of America.,. 

3. Bos moschatus—The Musk Ox. 

4. Bos froatiilis—Th« Oayal. 

6, Bos grunniens—Tht- Grunting Ox. 

6. Bos caffer—The Cape Buffalo. 

7. Bos biibalus—The Coinn^tfn Buffalo. 

8. Bos ta^rus—The Domestic Ox. 

• Of these species, the Aurochs, the Bison of America, the 
Musk Ox, and tlie Cape Butiafo, have not bden domesticated. 
The (Tayal and the Oruntitig Ox are both cultivated in Asia* 
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but have not been introduced into Europe, in whichtthe only 
species reared are tlie common Buffalo and the Domestic Ox. 

Thie Common Buffalo, a native of the wanner regions, has 
come to us beyond a question from Eastern Asia. He seems 
to have ueen introduced into Italy about the sixtfi century, 
and is now an important animal in the niral economy of that 
country. He is used by the Italians as food, and as the bejist 
of labour, and may be said to form the riches of the inhabi¬ 
tants in maliy parts of the country. He is cultivated, too, 
in Greece and, Hungary. He prefers moisture and the rank 
herbage of marshes. Tlie milk of the female is good, but the 
flesh is hold in less esteem than that of the common o,x. The 
pace of the animal is sluggish, but from the low manner in 
which he loarries his head, throwing the weight of his great 
body forward when pulling, he is well suited for heavy drauglit. 
But this is not a proi»erty suflieiently important to cause the 
introduction of the buffalj) into the agiiculture of Northern 
Etirope, and he is not likely, therefore, to be eairied beyond 
the countries where he is now reared. 

Of all the species the Domestic Ox is the most generally 
diffused, and the riiost valuable. He* has existed in a domesti¬ 
cated state beyond all the records of history and tradition, and 
naturalists can but conjecture from what ptircnt-stock he has 
been derived., Like all the animals necessary to tlie subsistence 
of man, he suits himself in a wcxiderful degree 'to the circum¬ 
stances ip which he is placed. "Where food is scanty, he scarce 
exceeds tlie size pf the deer, but where it is abundant, he rpaches 
to enjirmous size. He is found from the equator almost to the 
limit§.pf vegetable life, and is every ivhere subservient to the 
wants and conveniences of the human races. 

The female is in a remarkable deglee subordinate to the in¬ 
terests of mankind; she is every where docile, jiatient, and hum¬ 
ble. Milk, which forms so nutritive an aliment for the hum&n 
species, is yielded by her with an abundance pnd facility un¬ 
known in the case of'any other" animal. Shb has a more capar 
cious udder, andr larger mammoe, than any creature known to 
us. She has four teats, although she gives birth to but one 
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young. J.ike the sheep and goat she yields milk freely to 
the hand, although for more abundantly ; whilst many other 
animals refuse their milk, unless their own young, or some 
other an jmal, be allowed to partake of it by sucking them. 

From the earliest times Great Bidtain has been remarkable 
for the excellence and numbei*s of her sheep and oxen, and 
owes no little part of her opulence to this cause. The varieties 
of those animals are gi’eatly tliversified, both by the different 
natural circumstances in which they are placed, and by the 
effects of art in changing their properties and form. To these 
varieties is usually ajiplied the term hrcuils. 

The main divisions ol' breeds of oxen in this countrjfis 
into those of the mountains and those of the plains^ 

Of the breeds of the mountains, the most characteristic and 
numerot^s arc those of the Highlands of Scotland. These ani¬ 
mals, although differing in size and useful properties, are, with 
the exception of those iidiabiting some of the northern j^ands, 
united by certain charactei’s, wliich bring them under the 
oonimon denomination of a breed. 1'heir general character is 
that of a snudl and hardy rac^e, adapted to*a country of heaths 
and high mountains. The best and largest ai'e those which 
are produced in ^Vrgyleshire and the Hebrides, which may be 
traced to the superior herbage imd milder climate of the western 
coast; aiul in* certain cases the greater care bestowed on 
breeding. In the more steril parts of flie Northern Highlands 
they are of smaller siie and less pei’fect foi’in. 

In the Zetland Islands there exists a peculiar race, pro¬ 
bably derived from the nortli of Europe. The Zetland oxen, 
when pure, ai’e of good fonn; but they have befin greaTly in¬ 
jured by crossing. Their horns are short, and their skin soft; 
their flesh is finely marbled, in this respect equalling that of 
?ny of our breeds of cattle. The females are better milkers 
than alpine cow’s generally aitet and are remarkable for the • 
Ally period ^ which they anrive at maturity and receive the 
’male. They afford admu’aljle first cro^fs with superior 
males, as with the shortehorns. 

The cattle of all the Highlands of Scotland are reared in 
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vast and brought at different ages to the Lowlands, 

where they are fattened for the supply of the various markets 
of consumption throughout the country. Tn this manner they 
are spread over every part of the kingdom, and aA} held in 
general estimation for their hardy properties, and the good¬ 
ness of them flesh. No race of cattle can be better suited to 
the physical circumstances of the country in which it is reared 
than this hardy mountain race ; and what is to be desired with 
respect to its ^improvement, is not a change of breed, but 
judgment in rearing from the same breed, so that the indivi¬ 
duals may be brought to the greatest perfection in size and 
disjtosition to fatten, which the circumstances of th(‘ couiitrj- 
will allow.. 

The oxen in Wales have, in like manner, the characters 
which might be expected in aa^ountry of mountiiins ; .but they 
are of various size and a.spcet, dependent ui>on the productive¬ 
ness of. the pastures, the care with which they have been treat¬ 
ed, or their more or less intennixtm’o with stranger blood. 
The Pembroke cattle may be regarded as the type of the 
mountain breeds of AVales. Their size is nearly the same as 
that of the West Highlanders, which they resemble in their 
general characters ; and both races have an affinity with the 
ancient wild cattle which seem to^Jiave been spread over a 
great part of tbi.s country wIk;*^ covered w'ith w’obd, and of 
which the remnants are yet pre.scr\'ed in a few jdaces, as at 
Chillingham and Lanark. Another lAced of Wales is the 
Glanv}rgnn, which, however, is to be classed witli the larger 
breeds of the lower country, rather than with tho.se of the 
mountains, 'lilie.improved Glamorgan is a valuable breed, of 
good form and fattening propertiesi The oxen are well 
adapted to labour ; the cow's are suifed to the dairy. 

■In Ireland the varieties of cattle are very great. Of thoae 
proper to the mountains one is Vhe Kerry breed, the cows of 
which are largely spread over Iveland, and esteemed for thiir 
hardiness, and fi^iess for the domestic dairy. 

Of the larger breeds of the lower country, the first to be 
mentioned is the Long-homed. This variety extends over the 
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plains Ireland and the western parts of England, and was 
once the most generally diffused of the.larger races.*" The in¬ 
dividuals are distinguished by the length of thdir horns, and 
frequently by their bending downward. It is fsequently 
termed the Lancashire breed, from its having been the pre vail¬ 
ing one of that county; but it extended in great numbers 
northwards through Cumberland and Westmoreland, eastwards 
into Yorkshire, and southwards to Leicestershire, ^yarwickshire, 
and others of the midland, and even the southern counties. In 
Yorkslure the district of Craven, lying on the confines of Lan¬ 
cashire, w’as long celebrated for its breed of long-homs, and 
afforded bulls to other parts of tl>o country. In the earUfer 
part of the last century, Mr Webster of ('anley’, in the county 
of Warwick, wjis a distinguished breeder of this variety. His 
stock obtilined the name of the Canley breed, and maintained 
its reputation foi’ a considerable period. But to the Canley 
breed, and partly d(?rived from it, svtcceeded the Dishley breed, 
so named from Robert iJakcwcll of Dishley, in the county of 
Leicester, who, soon after the middle of the la.st century, be¬ 
gan those improvements in live-st«)ck, which exercised so great 
im influence, not only on the long-horned breed of cattle. But 
on all the races of the domesticated animals of this couiftry. 
Mr Bakewell cho-xc, as the basis of his intended iujprovements, 
the long-horned breed jis it tjmn existed ; and, by long perse¬ 
verance and skilful experiment, oomiMinicated to it the pro¬ 
perties required of garly matui'ity and disposition lo fatten. 
The precise steps which he followed in the churse of hls.expe- 
I’iments are unknown. It has been supposed by some'that he 
crossed the native long-horns with some other \*«rioty. •'This, 
however, is in no degrcjie supported by an examination of the 
breed which he producwl, which is the long-horned in all its 
essential characters, and evidently derived from the pre-exist¬ 
ing stock. 

' The older Ace^of long-horivs, and grejjt numbers yet remain 
*iHth the same characters, were distinguished by the thickness 
of their skins^ by the length of their hair, liy the largeness of 
their hoofe, and by a general heaviness off form. They were 
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deep in th^^ore-quarters, and comparatively light in the hind¬ 
quarters.' They weighed well in proportion to their size. 
Their milk, ifoough not large in quantity, was rich in cream, 
and henoe tliey were not unsnited to the dairy. Thfy were of 
all cplours, but had usually a streak of white along tlie back. 
They were hardy, docile, and by these properties suited to 
heavy labour. From the thickness of their hides, and the 
length of their hair, they were well adapted to feeding in a 
moist climate, and on ordinary pastures. 

The labours of Bakcwell, and of others who pursued the 
same course of improvement, removed the main defects of the 
older breed of long-honis. But although the impi’ovcd breed 
possessed many excellent qualities, it has not maintained its 
place in public favour. The individuals, indeed, ai’e kindly 
feeders, and do not rcciuire peculiar nicety of treatment; but 
the quality of the flesh is inferior, the fat accumulates too much 
on th 9 posterior parts, and the females are bad milkers. For 
these reasons chietly, the Dishley breed has lost the favour with 
which it w'as once received, even in the districts whore it was 
most cultivated. Bulls, however, still continue to be exported 
to Ireland by a few breeders who have kept up the purity of 
the*ancient stock. 

The next to be mentioned of the larger breeds is distin¬ 
guished from the last by the gqperal form of the animals, and 
by the size and positioii of their horu.s. They are termed the 
Short-horned breed, although the character derived from tlieir 
homa does not klone distinguish them from other varieties. 
They are believed to be derived from Holland or Holstein. 

Th'e true (fiSstricts of tlie short-horns, are the counties of 
Durham, York, and Lincoln, though in the latter county the 
variety assumes a coarser form. The counties of York and 
Durham had been in an especial degree long noted for the atr 
tention paid to live-stock of eVery kind; and the district upon 
the Tees, the river separating these two counties had been in 
an especial degree distinguished. 

This variety came to be distinguished as fjie Teeswater 
breed, which name'it still retains. 



During the last century, various individuals distinguished 
themselves as breeders of tlie Teeswater short-hotjis. At a 
period comparatively recent, Messi-s Qiarles an^ Robert Col¬ 
ling of Darlington, in the county of Durham, proceeded with 
yet mor£> success to complete the improvement of fhe breed. 
By judicious and happy selection, the former of tlieso gentlemen 
did for Uie short-horns wliat Mr Bakewell long before liad done 
for the long-horns. But his improvements were made on a bet¬ 
ter bjisis, and the result was a sui)crior race of cUttle. It was 
not, however, till about the year 1800, that tlve reputation of 
the improved variety was fully cstublisbcd, and that it began 
to supersede other breeds in every part of the country. ^It 
received very generally the name of the Durham breed, and 
the animals are familiarly known by the name of Durhams. 

The sljort-horned diffei’s from the long-horned breed in the 
more square and massy form of*the animals. Their skins ai’e 
thinner, their hah more short, an(J generally tliey attain io a 
greater size. The quality of their flesh is superior to tha^ of the 
long-horned, luid the females are better milkers. 

But, besides tlie more highly improved variety of short-horns, 
there are hu’ge classes of animals of the fiamc which remain 
either without intermixture, or with a partial one, with the 
blood of the recent breed. Of this class are many of the 
Holdemess cattle, so named from the distriert of Yorkshire 
where they arc reared. Tli#j are a large race, resembling in 
their characters the Teeswater previous to the improvement 
of Colling. They a*re of sound constitutions, not unapt to 
fatten, and arc in the first rank of dairy cows of this eoimtry. 
But generally, the Holdemess have been moro,or less crossed 
by the Dm’hams. • 

A similar' class of sholrt-horns is proper to the adjoining fens 
of Lincolnshii'e. These, in the language of SmitMeld, are 
termed Lincolns. They have l^ppn long noted as a large coarse 
J^'c of oxen. ^ But the interest of breeders has almost miiver- 
.i^lly led them to'diminish the* size and ’increase the fattening 
propei-ties of the animals, by a mixture with the blood of the 
more imltivatod kinds. The Lincoln.*;, like }he Teeswater, have 
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frequently received the name of the Dutdi breed, tavincing 
the universal traditionary opinion as to their origin. 

There are,thus two'breeds of cattle in tliis country, both 
breeds of the plains, and very ^eatly distinguished from one 
another. * The Lancashire, or long-horned, brought ^co pei'fec- 
tion by BakeM'ell, and the short-horned, or Teeswater, brought 
to perfection by Charles Colling. 

The next to be mentioned of the larger breeds is the Here¬ 
ford. This r'ace is proper to the rich district of old red-sand¬ 
stone, which comprehends the county of Hereford. Au affi¬ 
nity is usually endeavoured to be traced between the Ilcre- 
fojrd and the Devon. This affinity, how'over, is by no means 
striking in the modern Herefonls. But whatever be the early 
history of ’the Hereford breed, it has long acquired characters 
peculiar to itself, and ranks as a distinct breed. T]ho Here¬ 
ford, however, owes its celebrity to recent changes, dts great 
improver, or ratlier it may,'be said the founder of the modern 
breed} was the late Mr Tomkins, Kingspiun, near Hereford. 
From a very humble stock of cows, by changes or crosses which 
he never chose to reveal, Mr Tomkins fonned the beautiful 
breed from which (lie miMlem Hereford takes all its chainc 
ters. 

The Herefords are of tlie larger class of oxen. They are 
of a red coloui\ with white faces, aixd more or less of white on 
other parts. The tendency of tliodern breeders has been to 
breed mpre to the white colour of tht; stock. The Herefords 
are of high estima tion amongst the breeders of England, wherc- 
ever Biey prevail. The quality of the flesh is good, and on 
this e/'count^j[t is much valued in the markets of Batli and 
London. The females are small as compared with the size to 
which the oxen reach, a character likewise possessed by the 
Devons. They partake, too, of the character of the Devon 
and 6ther allied breeds, in Vvi«g bad milkers, on wlucli ac¬ 
count the .Herefords are exceedingly ill suitpd to the pur¬ 
poses of the dairy. Although of a less agfle fonn than the 
Devons, their stsady strength,* combined with a sufficient de¬ 
gree of activity, sij(its them well for the draught. On com- 



THE OX. 


509 


paring tkera with the short*horns, the principal superiority of 
the latter which strikes the eye, is the larger size fronj the hook- 
bone backwards, and the greater dcpth'of the hipder quarters. 
The Herefords excel the short-homed in ithe shoulder. 

The lAsvon forms a beautiful and peculiar variety, proper 
to the district which extends from the Uristol Channel through 
the high lands of Devonshire. They may be said to be of a 
family which is widely diffused, since cattle of very s‘imilar 
cluiracters are found, on the banks of the Don and elsewhere. 
In England they are in their state of gi’eatest purity in the dis¬ 
trict of North Devon, but extend with some change of charac¬ 
ter to South Devon, and the adjoinmg districts. Their skin 
is of an orange-yellow, and they ai'e distinguished by their 
hair of bright red, and by their eyes being sturuundcd by an 
orange-ygllow j'iiig of the colour of the skin. They are more 
allied to the lighter breeds of elevated countries than to the 
larger breeds of the plains. Thei^’ genei’al form is light and 
graceful. Their skins arc soft, their horns of medium length, 
very tine, and bending rather upwards. They are gentle, ac¬ 
tive, and above idl our oxen suited to active labom*, from the 
lightness of them form. The cows are .sni^l, as compared with 
tlio oxen, ainl like the females of Alpine breeds, they are defi¬ 
cient in their jiower of yielding milk. The South Devons ai'c 
of largim size, and less symmetrical form. 

Of the saino characters a^he Devon,' is the Sussex breed ; 
but the individuals are of larger size and coai*ser foiya. They 
have, not been cultivated with the same attention to purity of 
blood as the North Devons; though the excidions of piuTticular 
breeders have shown them to be susceptible o| a higlyiegree 
of improvement. They are nearly as actwe in the plough as 
the Devon.s, with a greater weight of bt>dy. They ai'e uot of 
sucii uniform colour as the Devons, being frequently marked 
with white. 

Minor vimjeties might he traced to an affinity with the 
mountain breeds on the one hand, of the long-horned, the 
short-horned, or the Devon, an the otlier. »Some of them are 
distinguished by being destitute of hornj. Cu‘cur..stanccs of 
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soil and kerbage may doubtless give rise to tliis pecuyarity, in 
the same ^manner as to colour and other minor charjicters; 
but, in general, the prevalence of this character in particular 
districts may be ascribed to the choice, by breeders, of such 
individu^ as have no horns, and to their breeding ft'om these 
until the peculiarity comes at last to be confirmed in the 
breed. 

Of the polled breeds of England, the most remarkable is 
the Suffolk Don. Thesp cattle extend, but more or less mo¬ 
dified in their pharacter and form, to the counties of Noifolk, 
Suffolk, Cambridge, and Essex. The prevailing colour used 
to be a mouse-dun, and thence their distinctive name; but 
they are now of many various coloui’s. They are hardy, and 
good milkers, but have only in the liands of a few brec*«lors 
been brought to any considerable perfection of fonn. They 
bear some resemblance to the Galloway cattle of Scotland, 
and it has been supposed' that they arc a variety of that 
breed produced by the long intercourse between the Scottish 
drovers and the Suffolk and Norfolk feeders. Tt is probable, 
at least, that this circumstance has given a character t<j tlu! 
native breed. ThdJ' are termed home-breds in the market of 
Smithfield. 

The Galloway breed is proper to the mountainous tract of 
the soutli-west <rf Scothind, fbrming>the high land of tlie coun¬ 
ties of Wigton, Kirkcudbright, tand Durafiies.* In size and 
characters the Galloways are a mountain breed. They are 
distinguished by the peculiarity of being' destitute of horns. 
They ai;e indifferent milkers, though yielding good cream, in 
which^espect ^they resemble the long-horns. They arc well 
suited to the pastures and moist clhnate of the districts in which 
they are reared. They are hardy, dotile, and good feeders. 
Large numbers of them are sent annually to Norfolk, and-be¬ 
ing fattened in the English pastures, supply the markets of thrf 
‘districts, or are carried to Smitlifield, where thpy are know^ 
and greatly valued. This breed* being adapted to the nature , 
of the district, and the state of its agricultiu'c, every care 
should be bestowed in increiisiug its good properties, by selco- 
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tion of the best individuals of the same race. The breed has 
suffered from want of attention, and in some cases has been 
injured by injudicious crossing; but the attention o^ the Gal¬ 
loway breeders, it is to be believed, will now be*kept alive to 
the expediency of preserving and improving tliis staple produc¬ 
tion of the district. 

The breeds of Scotland to the north of the Frith of Fortli, 
are more or less allied to the parent stock of the mountains, 
but with characters modified by the physical circumstances of 
the districts in which they have been naturalized. 

On the lower pimts of Aberdeenshire and other northern 
counties on the coast, the breed is essentially tliat of the 
Highl.nnds, but of larger size, from the more favourable cir¬ 
cumstances of the country in which it is cultivated, and in a 
few cases by the eftects of partial crossing. The best of these 
cattle wcfo su])p(ised to be tim hprnless breed of the northern 
p.art of Aberdeenshire, termed the lluchan breed, wliich is now 
scarcely to be found pure. The horned Aberdeenshire forms 
a coarser race of animals, and is now losing favour. 

In the coimty of Forfar there has long existed a distinctly 
marked variety, to which has been given the-name of the Angus 
breed. It is proper to the red sandstone district wliich con¬ 
stitutes the pLiins and loss elevated parts of Forfarshire. The 
individuals resemble the Galloway in size, in genenil aspect, 
and in the peculiarity of beijjjij destitute of horns, and there 
can be no doubt that crosses with the GiSlloways have produced 
tills resemblance. They have thinner skins, and less hair than 
the Galloways ; their bodies are less deep, hnd they^rarely* 
possess the fineness of rib which distinguishes the soutlieru 
breed. The modern Angus, however, is assumulg an almost 
new character, by the care and skill bestowed on its improve¬ 
ment by some distinguish^ breeders. 

.The cattle of Fifeshire arc much mixed; yet a considerable 
proportion possesses such cliaiuclers as to indicate a common 
pifrentage. Tney<are generally of a coarse defective form ; 
^ut they are hardy, and the fei^ales are good pulkers. Tradi¬ 
tion refers to ejirly importations into Fifeshire of cattle from 
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Other parts. The Falkland breed, so called from tlie royal 
palace of that name, is believed to have been the result of one 
of those importations of cattle made duiing the occasional re¬ 
sidence there of one of the kings of Scotland. However this 
be, the Falkland breed appears to have been distinguislied by 
charat^ters of its own, and to have comuiuuioated these cha¬ 
racters mbre or less to the cattle of the adjoining district. 
This fine variety has been unfortunately nearly lost in its state 
of purity. Where individuals remain whose characters enable 
us to trace them to it, they show great re^mblance to the 
black dairy coivs of Holland ; from which it appears probable 
that the old Falkland breed of Fifeshire was of Dutch, and not, 
as is commonly supposed, of English origin. 

To thci,south of the Frith of Forth, the short-horns are es- 
tabUshed, particularly in the south-eastern border counties, 
where they have been long, cultivated with care.*, On the 
western coast, and extending inland, is a breed, the Ayrshire, 
whicl}. presents peeuliai* ctai’acters. 

This breed, deriving its name from Ayrshire, extends to the 
adjoining counties of Lanark, Dmnfries, Renfrew, Dumbarton, 
and elsewhere, it manifests certain points of resemblance 
to varieties'of the short-horned breed; but all its essential 
characters of form connect jt with the Alderney. The re¬ 
semblance is fo great that a Jers^ cow might sometimes be 
mistaken for an Ayrshfre one^. The cows ofi the district of 
Dunlop are said to haVe been the first celebrated for yielding 
milk ; and tradition asserts that the cows of that district were 
• crossed by AldAney bulls. This, then, may be inferred to be 
the true origin of the dairy breed of Ayrshire ; but it is pro¬ 
bable that ifiales of the Uoldcmess or Dutch breed have been 
also introduced, and given certain (‘haracters to the native 
stock, though at what time such intermixtures took place, or 
how far they affected the characters of the existing stock, ,is 
unknown. ^ 

The Ayrshire, as now cultivated and improved, is well de¬ 
fined in its ghar^cters : The aiymals arc delicate in their horn’s 
and limbs, their fore-heads iu*c narrow, their shoulders thin, 
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and UieirVoi'e-qnarters Tliis is a form which is valaed 

in the female as indicating a disposition to secrete riiUk ; but 
it does not correspond with the form of an aninilal which in¬ 
dicates a d^isposition to grow to a great size, and feed, readily. 
It is, however, p a dairy breed that the Ayrshirq is to be 
regawlcd ; and by the attention of the breeders to the cha¬ 
racters required, they liave succeeded in producing a breed 
exceedingly well suited to the purposes of the daiyy. 

The fanners of the West <*f Scotland set a high value upon 
this breed, and they do so with rea.son. For a main object 
with them being the dairy, the breed is well suited to this 
purpose. But where the principal end is feeding, the Ayf- 
shire must be held as occupying a secondary place in the 
breeds of this countiy. They Ml short of the lie von, of, the 
Sussex, anti yet more of the Hcrefords and the short-honis. 

The breed termed the Alderney, is cultivated in the fslands 
of the Channel. Of this race the finest are .supposed to be 
produced in the Island of Jersey, where they form the riches 
of the inhabitants, and are attended to with extreme cai'e. 
They ai'e small and ill shaped, when regai’dcd as feedmg 
animals. Their skin is of a riuli orange-yellow'; and the fat 
a.s well as the milk and butter pivrtake of this colour. They 
are highly valued for the dairy, W are rather to be esteemed 
for the fine quality of the ifiilk than for its abundance. The 
purity of the breed, in Jerseyt*lias been* preserved by jealous 
laws, jwohibiting the ij^troduction of* foreign animals. * Great 
numbers of the cows arc exported to England# and insensiiblc 
crosses have thus been produced which arc to be traced'in the 
English dairies. 

It is not necessary to t^numcrate further the minor varieties 
of cattle to •w'hich the term breeds may be applied. Those 
with which the priuci})al .races of the country are more or less 
idlied, may be said to be,— 

4 . The breeds, comprehending those which arc na- 

tAAilized, and reared in the more elevated pajfts of Scotland, 
Ireland, and Wales. 

2. The Long-horned breed, prevailing chiofly in the western 

K k 
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parts of England, and the plains of Ireland, and of wliicli the 
most approved variety is tlu* Dishley. 

3. The Short-homed breed, more peculiai-ly belonging to the 
eastern parts of the country, and of which the nios^. improved 
vaiioty is the Durham. 

4. ThedtevoH, pecnliaj* to the south of England, to \Vhich 
is allied the Sussex, and by a more remote aflinity, the Here¬ 
ford. 

5. The AXdemey, ])eeuliar to the Islaiuls in the Jlritish 
Channel. 


2, iMCnoVHMKNT OF BbEKDS. 

* 

The breed must be adapted to the means, natural oi’ ac¬ 
quired, possessed of siqiplying food. Art and an' iraproveil 
system of tillage do muu'i in supplying the food of herbivo¬ 
rous 'animals, lly cultivation we can change the nature, and 
increase the abundance, of the food supplied. But in many 
cases, tillage is only practicable or expedient to a limited de¬ 
gree, and then the natimil pa.'stiu’cs of the country inust furnish 
the main supplies of food. In a mountainous country, where, 
the principal food is natural herbage, and where the means do 
not exist of dbtaining artificial fifod, it wouli^ be vain to at¬ 
tempt the rearing of a lai‘ge'''smd fine breed of oxen, Wi- 
must, in such a case, be satisfied to rear a race, of hardy ju’e- 
perties, of smaV size, and capable of subsisting on eoai'se her¬ 
bage.' 

Where, i>gain, art or the natm'ai fertility of a country ad¬ 
mits of supplyitig sufficient food, the study of the breeder 
should be to select a race of animals, the best that circum¬ 
stances will allow him to rear. 

« * . •* 

Having fixed on the kind«o( breed which is the best suited 

to the circumstances of the disjtrict or farm, thS practical ques¬ 
tion to be determined, is the manner in which a proper bived 
should be obtaiiSed, or the old'onc improved. There arc three 
methods which nyiy be adopted for this purp<®c :— 
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1. Thei entire ehangti of the existing stock, and the substi¬ 
tution of a different breed, females as well as males., 

2. The retaining of the old breed, male and fenjale, and im¬ 
proving them by breeding from the best animals of the same 
breed. 

3. .The improving of the bi*eed by crossing with diales of a 
different breed. 

When the nature of a farm allows, the most speedy and the 
best method certainly of attaining the end is td change the 
stock,* and to substitute females of the improved one from 
which it is proposed to breed. In this manner the purpose 
will be effected at once, witliout the labour or loss of time i^f 
improving a defective stock. 

The second method is the retaining of the existing stock, 
and improving it by a selection of the best individuals of tlie 
same bretfd. This is the method which ought to be adopted 
if the breed already existing is suffiljiently suited to the natu¬ 
ral circumstances of the farm, and to the method of cultivation 
which can be pursued ujion it. 

The third method is that of crossing, that is, the retaining 
of the females, and the employing of males o^a different breed. 
This method has often led to disappointment, from the natiurc 
of tlie crosses attempted, especially where the crosses have 
been violent, as between animals of very different cliaracters. 
The first cross in general w’HS^.be good.^ but in breeding from 
the progenyof this cross, expectjitiou will often bo disappointed. 
Not only do the good *palities of the first cro^ not always re¬ 
main in the progeny, but often there are found in it defects 
w'hich cannot be traced to the parents. 

This, however, generally arises from injudicious crossing, 
and from unacquaintaned ^th the principle on which the crosses 
of different animals should be conducted. When a cross is 
ih'ade, it should be with a male pf a superior breed ; and in this 
c^ the first e^oss will be almost always a good animal. To 
sacure the full benefits of the’cross, however, we should not 
too hastily resort to the males «f tlie infcrioi'*stock, because it 
might be found, tliat, while we had injured the original breed, 
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we had not substituted a better in if$ stead. The general 
fule, theijefore, should be, to cover again the first cross with a 
superior maig of the Same breed, and so on, until the good 
character of that breed became permanent in the progeny. 
This is i&id to be breeding up to the superior stoelA 

In crossing, the essential characters of form are imprinted 
on the offspring by the male; and it is sur|)rising in how great 
a degree this imprinting of better characters takes place, when 
a male of superior breeding is employed. A first cross between 
a short-homed bull, for example, fully bred, and a very ordi¬ 
nary cow, produces, not only often, but generally, a fine ani¬ 
mal, with an extraordinary aptitude to fatten. Msmy of the 
very fat animals that receive premiums at the cattle-shows in 
this country, are extreme crosses of this kind. But the bene¬ 
fit may end Avith the progeny, if wo do not again gover with 
a male of the same superior* breed, and so on until' the good 
cliaracters become permapent. 

When a breeder, then, is to improve his stock by crossing, 
he ought to select a male of imdoubtedly superior blood. And 
he should not generally, after the first cross, resort to the males 
of the inferior breed, but to those of the superior one, until he 
has formed, as it were, a breed for himself. There are, indeed, 
numerous cases in which a single mixture of better blood will 
do good, as with those inferior breads which have no fixed cha¬ 
racters. These will be improWo. J by even the slightest inter¬ 
mixture, with the blood of a better race; and a farmer who is in 
a district where this class of animals prevails, may safely avail 
himSelf of a good male, in the same, manner as a breeder of 
horsgg would^Jo, although the stallion were of a different cha¬ 
racter from the mtive stock. The cases where creasing of any 
kind is to be attempted vrith cautidn, are, when a breed of 
established good charactei*s, or of characters which fit it fbr the 
nature of tlie country and thp^tate of its agriculture, alrea&y 
exists. 

In crossing, then, the rule is', to breed from a male of supe¬ 
rior stock ; and/ fortunately, hi this country we have now a 
breed of such established chiu-acter, that no mistake can arise 



in the ee^ection of males. These have been formed to onr hand, 
with all the care that art can bestow in improving tlje form of 
fattening animals. There is no need, therefore, /or those mis¬ 
taken attempts at crosses which wore sometimes made with 
males of (fuestionable characters, as between an AyrShire cow 
and ^ Galloway bull, and vice vered,. We can predicate nothing 
securely of the progeny of such crosses as these, tAe effect of 
which will probably be to destroy the good properties of either 
breed, as the aptitude to yield milk of the Ayrshire, and the* 
hardy and feeding qualities of the Galloway. Uut in crossing 
with a breed so highly cultivated as the short-horned, the 
breeder has the assurance that he will produce animals of large 
size and good fattening properties. He is to consider, indeed, 
whether he has the means at his command of rearing*the larger 
animals ; /ind if this be so, it will be better that he at once 
fonu his*stock upon the best model, than run the hazard of 
Avasting time and capital on qucsti(yiable crosses. 

And it must be regarded as highly important as a mean of 
iinj>roving the live-stock of Great Britain, that a breed Im 
been formed, by lojig-eontiuued selection and care, Avhich may 
always be resorted to, to effect the purposes required, in the 
same manner as recourse is had to horses of known pedigree, to 
communicate their characters to the progeny. In this manner 
the labours of those who, have improved tilt short-horned 
breed, have extended fai' Ixfyoud what the original breeders 
contemplated. They have not only improA'ed a peculi^ir breed, 
but h^ve furnished tide most efficient means that can be used 
of imju'oA'ing the live-.stock of the entire country ; and.it'is to 
be trusted that the breeders of this class of a'i^ipials Avi^.bave 
encouragement to maintain the characters ofitho breed Avith as 
much care as Is used in the case of the race-horse, seeing that 
it is for a far more important end. 

" But having selected the breeds or having fixed on the means 
to be employe^ for forming it,* a point to be determined is the ' 
jiianuer of maintaining or improving it, bj' the selection of good 
individuals, male and female; for it is to be observed, that it is 
equally determined, in the case of the ox a.s of the horse, that 
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tJie properties of the parents are conveyed to the,oflsprinjf. 
The male undoubtedly acts the principal part in impressing 
his charactep} on the young. But the form of the female is of 
the utmost iii-jiortance ; and if we hope to arrive at success in 
breedin/V, the fonii aud chai’acters of the female Lmst bo no 
more negieeted tlian those of the male. , 

Now wo might breed cither from animals nearly allied to one 
another in blood, as brothera and sisters, parents and their oif- 
S}>ring, technically termed breeding in-and-in, or from animals 
of different families, liy tlie latter method are produced ani¬ 
mals more hai’dy and less subject to disease ; by the foraier, 
we are fi’ecpiently enabled to produce animals of more delicate 
form, and greater fattening properties, and above all to give a 
gi’cater iK-Tuianencc to the characters of the parents in the off- 
spring. It is known that Bakewell and other brej^ders were 
enabled, by this system, to give and perpetuate the peculisu* 
characters of their stock. ^These first improvers, indeed, found 
the la-aetice to be, to a cerbun extent, necessary, because they 
could not resort to the males of other families, without employ¬ 
ing inferior animals, and so impairing the properties of their 
own breed. ' 

It is to be observed, that the breeding and continuing to 
breed from animals very neiw of blood, produces animals which 
have a greater tendency to arrive/it maturity, and to become 
fat. This seems to result fronv.i tendency to‘premature age 
in the apiiual, which thus more (juickly aiTives at its maturity 
of hone and muscle, smd so begins soondr to secrete fat. 

The. system, however, of breeding fiom animals near of 
bloody has its .limits. Nature will not be forced tpo far for our 
jimposes. It is known that, although this joining of animals 
closely allied diminishes the size of thfc hones, and gives a ten¬ 
dency to fatten to the progeny, it renders them also more de¬ 
licate aud subject to diseas§i|. Alfliongh, then, this nc&r 
breeding may be carried to a limited extent be,tween very fine 
animals, for the purpose of rendering tlieir qualities permanept 
in the offspring, ‘we do a violence to nature when we carry it 
too far. The j)rogeny.. along with their early maturity and 



aptitude ^ fatten, become feeble; the cows cease to secrete 
milk in sufficient quantity to nourish their young j and the 
males lose their masculme characters,'and becqpie incapable 
of propagating their race. 

When, •therefore, the stock of any farmer has befSorae too 
nearjy allied, ho ought not to fail to change his males, and 
prociu-e the best of the same breed. Tliis is essential to ])re- 
serv'e the hcidth of the stuck for any time. Great losses have 
been sustained by breeders who have carried the system of 
close breeding too far, witli the design of pushing the improve¬ 
ment of their breed to its limits. 

A character of a breed not to be neglected, is size of the in¬ 
dividuals. Although largo animals consume more food than 
small animals of the same species, yet they do not consume 
food in proportion to their greater size; and hence the benefit 
of rearing the larger animals, if the natmral or acquired pro¬ 
ductiveness of the farm will allow if^ But although size be an 
importsjiit clement in the character of a breed, there is a«other 
proj)erty to which that of size is subordinate, namely, that of 
a disposition to (juick tatteuing mid early maturity. This pro¬ 
perty depends not on size, but on a difterAit class of charac¬ 
ters. 


a Form. 

The principal piuposc in rearing oxen in this country, is to 
prodnee flesh. The rearing of females for milk is, doubtless, 
also important; but in the great majority of cases, this«pu’rpose 
is regarded as subsidiary and subordinate to tl^t of fe^duig* 
There are certain external characters which indicate a dis¬ 
position in the animal tq become fat, and certain characters 
that show that the animal has less of this property, and does 
iiot quickly arrive at maturity# , These ehm'acters are fmniliar 
t^ breeders, aqd a knowledge of them is readily acquired by 
qiracticu and observation. But before attending to these cha¬ 
racters, it will be well to consider in w'hat Jeally consists the 
property of qilick and easy fattening. 
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The flesh of an animal, it has been said, consists muscles. 
A miiscl^ is a combination of threads or fibres, bound to¬ 
gether by a sort of mihnto mesh-work, to which the term cel¬ 
lular tissue has been applied. Each thread or fibre is divided, 
so far as*tiic eye assisted by powerful glasses can discover, into 
smaller fihi*es still. A number of these smaller fibres or fila- 
ments forms a fibre ; a number of these fibres fonns a fascicu¬ 
lus, or bundle of fibres; and a number of these fasciculi forms 
a muscle. Now, surrounding the fibres, the fasciculi, and the 
muscles, is the unctuous substance, fat. The same matter is 
formed between the mascular substance and the skin, and sur¬ 
rounds, or is intermingled with, tlie I'arious viscera within the 
body. It surromids, in large quantity, the heart, the kidneys, 
and other* organs. 

The muscular fibre gi’ows with the animal, and iy essential 
to its existence and power of‘motion. When the ar.imal ar¬ 
rives at its full growth, li^.le further addition can be made to 
the muscle; but it is otherwise with the growth of fatty mat¬ 
ter. When the food which the animal assimilates by the ac¬ 
tion of its organs, is no longer needed to be converted into 
muscle, it is converted into fat, and this being intenningled 
with and surrounding the fibres, the fasciculi, and the muscles, 
the muscle becomes enlarged. Hy feeding an animal, then, we 
have littlc-powbr over any increase, of the muscular substance, 
but we have a great one over thtf .Utty substance, which, along 
with the.muscle, forms food. 

\ow, an animal that arrives soon at maturity with regard to 
the gtov'th of his fleshy fibre, and tends readily to secrete fat, 
is thc.Vind of animal best suited to the purposes of the breeder 
and feeder. Such an animal is said to be a quick grower, and 
kindly feeder. 

These properties seem mainly to depend on the power of di¬ 
gestion posse.ssed by the anunjil^ And'tho external charactells 
* which indicate this are a capacity of chest for containing the 
respiratory organs, and of triuJk for containing the stomach, 
and other viscersf employed in tJio i)roces.s' of digestion. This 
we may infer flora the effect; for, in all cases, k is found that 
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the property of quick fattening is conibined with a capacious 
chest and a round body. An animal of this form requires a 
less quantity of food to produce a given increase of weight, 
tJian one whose chest is narrow and whose sides are flat. When 
we look for a fattening animal, therefore, we require that his 
(diest shall be broad, and his ribs well arched; and •where this 
form exists, the back will likewise be wide and flaV. We re¬ 
quire, too, that the body shall be large in proportion to' the 
limbs, or, in other words, that the limbs shall be'shoil in pro¬ 
portion to the lx)dy. 

Further, it is seen, that, in animals indicating a disposition 
to fatten, there is a general rotundity of form,—as where the 
3ieck joins the head, the shoulders, the neck, and so on,—and 
that there is a general fineness or smallness of the bones, as of 
the limbs^and head. The limbs being short, the neck is not 
required tto be long, and shortness of the neck, therefore, is a 
character connected with a disposition to fatten. 

In the case of the horse, it was seen tliat the body abstract¬ 
ed from the neck and head is comprehended within a square, 
the body occupying about the half of the square. But, in the 
ease of the ox, the body is (;omprehended Within a rectangle, 
as in the following figure, and the body occupies more than 
the half of the rectangle. 

In the one case, thdre is the outline of an animal fitted for 
speed ; in the other, of an a^qnal with great bulk of body, and 
unfitted fijr active motion. 'The horse, which occupied too 
much of the square,‘wnmld be regarded as of bad form. In 
the ox, the more of the rectangle which the body occupies, the 
more does the form approach to that required by the breeder. 

The tendency to early growth and kindly/eedihg is likewise 
indicatedTiy the touch.j This property is known to graziers 
and breeders, who itfe .all familiar with the soft and delicate 
A^el of a good animal. 'They ^all it a melloiv feel, tlie meaning 
of which it is jnorc easy to coheeive than define. It is a certain' 
yioftness combined with elastidity of the'skin. The diflerenee 
between the skin qf a coarsq animal and one possessing the 
peculiar softness here referred to, can, by a little practice, bo 
easily discriminated. 
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Fiff. m. 



CC Oorvical AVrlolnw. 

1)1) Dorsal ViTtobni*. 

EE Ijuflibar Vertebra'. 

A Hones of tbn Craniiiin. 

11 Bones of tlic Face. 

II Sacrum or I{umi>-bjiie. 
33 Bones of Oic Tail. 

FF Bibs. 

' (1 iStemnni or Breast-bone. 

1 Bone of the Pelvis. 

Ci Os Fenioris—'rhi;.*.]i-bone. 
tt Patella—Stifle-bone. 


S Boiio.s of the Lop;. 

T Tamil Bones,or Bones of the Iloek. 
U Metatars.'il Bonc'S of the Lejr. 

V Pha1anp;cal Bonos, or Bones of ihe 
Foot. 

K Scapula—Shoiildcr-bltulc. 

I. llnnierus. 

M Fore-arm. 

N Carpal Bones. 

O Me^aeai'iial Bonos. 

P PValunpreal Bones.' 

2. llip-bone, Huekle or Hook-bone. 


The ^uiie characters which indicate a disposition to fiitten 
in the ox, indicate it in the other domesticated animals. The 

*t , f 

fineness of the bonps,—the hirgencs.s of the body sis eoinparcd 
with the limbs, neck, and head,—the broadness of the cliest, 
—^the roundnoss of the body,—and the soft and elastic touch, 
—^indicate in all cases this property.* * 

t 

* The following ore sevet-al of the pojmlar charactioni wliich are generally 
given as indicating the fattening poAvors of the ox :—1. The head sliould be' 
fine and tapering to the niiiasle, which tihoiild be thin. 2. The neck should 
Imj free from coarseness, laige where uttachiKl to the shoulder, and tajiering 
to whore il joins the head. 3. TJio brefist should be wide, imd projeetinc' 
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4. IIeaking and Feeding. 

The period of gestation of the cow is about 40 weeks, vary¬ 
ing someiwhataccording to tlie con.stitution of the anhnal. She 
is .spinetimes capable of receiving the male during her first year, 
but ho should not be admitted to her until after she has com¬ 
pleted her second year. 

Some time after having protluced her young, the cow mani¬ 
festo a desire to receive the male. This eontiiyies for 48 hours 
or more, and returns at intervals of a fortnight or three .weeks. 
When the male is admitted to her, she is generally at once 
impregnated. Should this not be so, the instinctive desire re¬ 
turns, and she must agaii\ be taken to the male until she has 
been impregnated, which is knmvn by the ceasing of these pe¬ 
riodical •returns. 

It is important to the breeder of feeding cattle that the 
calves should be borne early in the season, so as to af&rd the 
means of bringing them Avell forw'ard upon the summer grass. 

The proper season for calrdng is in the months of January, 
February, and March. When the period of producing tlie 
young has arrived, the cow has to be attended to with care, kept 
in the house, and the bii'th of the young waited for and assist¬ 
ed when necessary. The^ position of the festus is Avith the 

well in trout of the foiv-linibs. 4. Tho ohoulder should be brou^d, but join¬ 
ing without abruptiu'MS ti the neck before, imd to tho chine behind. 5. Tho 
linck and loins should be sti-iiight, wide, and Hat. 0. Tho girth behind tho 
shoulders should be largo; tho ribs should bo well arched, and tlie distance 
Is'tweon the last rib and the hook-bone small. 7. The htftkf bones sirould be 
far aiwt and nearly on a level with the back-bone :>froui the book-bouo to 
the rump dm quarters shotdd bo long and straight. 8. The belly should 
not bang down; the flanks should be well filled up; tho legs should be fleshy 
(ho knee and hock, but below the joints they should be tendinous. The 
tail should bo on a level with the pMc, broad at the top, and tapering 
^ear tlie extrcm'Ay. The hoofs should be small; the horns fine luid pointed, 
,2gud slightly attached to the head, the eats thin, tho eyes prominent and 
lively. 
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bead couched upon the fore-legs. When it is othei;\vise the 
birth is more diibeult, and sometimes the calf must be turned 
into the proper positioli. This is done by the hand, the cow 
being laid on her side, and gently raised from behind by hoist¬ 
ing. But in general the parturition of the cow is erfsy. 

The calf, on being born, is to be carried away and placed 
loose in a pen or crib with clean dry litter. The cow need 
not be suffered to touch or recognise her young, as this only 
tends to render her uneasy and distressed by the separation. 
The cow should then be milhed and fed with some nourishing 
food. , A shoaf of barley answ'crs the purpose very well, and 
some nourishing gruel should also be given. An excellent 
food for some time previous to calving, and some time after¬ 
wards, is linseed boiled, or bruised flil-cake dissolved in warn 
water. . 

In mountainous countries the cow may be permitted to suckle 
her calf diuiug the months pf summer; and a practice similar 
to this «,s fre<piently adopted with the breeds of the plains. Hut 
where a good breed of cows exists, the young should at once 
be separated from the dam and fed fi’om the pail. The first 
milk drawn from the cow is viscid, and is peculiaidy fitted for 
the nourishment of the young; for which reason each calf 
should first be fed by the milk of its own dam. 

The quantity'of milk given to tlyi young animal should be 
as much as it can consume, whiclt'>.‘,dll bo found to be some¬ 
what mor,e than a wine gallon in the day. The quantity which 
it can consume, however, ivill gradually increase to 2 gallons 
more,*or«3 gallons in all; and this feeding may be continued 
for 12.}veeks,^V'lieP the animal is to be put into the couree of 
being weaned, and in one month more completely weaned. The 
milk given to the calf is new milk, th/it is, milk directly from 
the cow. The milk, however, may be economised, by employ¬ 
ing substitutes to a limited e: 5 bint, anil, in this mannei', the* 
milk of one cow be made to rear more than ojte calf. Th^ 
best substitutes are farinaceous food, as meal and porridge< 
Linseed or t)il-cak4 can be givem: byusing.a little of these dis- 
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solved iiji the milk, its noiu’ishing properties may be increased 
to any degree required. The calf should be fed thrpe times in 
the day, regularly at a fixed hour. 

After twelve weeks, the use of new milk may be given up 
and skimmed milk substituted, making it lukewarm, and the 
quaptity gradually lessened; and in tlie course oPone montli 
more, that is, in four months in all, the animal may be entirely 
weaned. 

This indeed is more liberal feeding than is ukaally deemed 
nectary; yet it is a great error to stint animals in their food 
at this age, with the view of economising milk. It is irom tliis 
cause that so many stunted animals are to be seen in the ha^ds 
of breeders, that never afterwards attain to a good size, nor 
acquire a disposition to fatten. * 

During the period of feeding with milk, the animals will be 
taught by degrees to supply themselves with food, b’or this , 
purpose, when the season is not sil|ftciently advanced, a bunch 
of sweet hay, or any green herbs, shoidd be placed* within 
reach of the animals ; and a little salt may be ^ven, which 
they will soon Icium to lids, when placed beside them. If the 
weather allows, tliey may be turned into a’yard for a few hours 
in the day, and after a time, when the weather becomes mild, 
into a little paddock contiiining sweet grass, housing them at 
first at night, until they slmll be fully harderibd to the air. 

The males, when not iit^\idcd for propagating, may be cas¬ 
trated •when 30 days old. The operation is easily jwrformed, 
by two incisions with a sharp knife. An analogous operation 
is sometimes performed upon the female, when she is'inlended 
for feeding; but the more approved practice nwtp presanve her 
entire. 

The weaning of the’qalf, it has been said, may take place at 
the'end of four months. The calf is then merely turned into 
"good pasture during the remaipder of the season, and fed like 
^e other sto^k, and generally along with the cows or feeding 
/>xen; and, as ifi the case of all growing animals, it should be 
allowed ample food. 

The subsequent treatment of calves necessarily depends up- 
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on the nature of the farm, and,the species of food which can 
be supplied* Where there is nothing but coarse pastures and 
inferior hay, and when‘no turnips or cultivated forage can be 
raised, then the stock of the farm must be suited to these cir¬ 
cumstances. 

The breeders in such cases are generally merely the reayere 
of the animals. These, when they have reached a certain age, 
are disposed of to another class of farmers, who liave the means 
to feed them. A great proportion of the land of Britain and 
Ireland is better suited for breeding in this manner than for 
feeding ; and a large exportation of animals takes place from 
all,the breeding farms and districts to be fed elsewhere. The 
feeders purchase the cattle at such age as suits their purposes, 
and keep them on their farms for such a period as they rttid 
expedient. This is a division of labour in the breoding and 
feeding of live-stock pcrfectly'natural, and in an eminent de¬ 
gree favourable to the intei^sts of individuals and the country. 
It is in*this manner that each district .and farm is applied, with 
reference to the production of live-stock, to the purpose to 
which it is best adapted. 

In cases where no other food can be supplied than the na¬ 
tural produce of the farm, the same care and delicacy in rear¬ 
ing are not necessary or practicable, as under a more artificial 
system of feedirfg. The cows, in wch cases, are usually per¬ 
mitted to suckle tlieir .young. -iVuring the first winter, the , 
young animals receive such pasture and natural hay iis the farm 
affords. In the following summer they are kept on the coarse 
pastures‘Of the farm ; in the following winter they are main¬ 
tained, {<s in the former one, and so on until disposed of to the 
feeder, which may«bc in the second or third, or even some¬ 
times the fourth, year of their age. ]Kie sooner cattle, under 
these circumstances, can be brought to maturity, the bettfer is 
it for the interests of the breeder. 

The system of breeding, however, where the,nature of thq 
farm is such as to afiord a supply of proper‘food to the aniri 
mals, and where the finer class of stock isi kept, is altogether 
diffei'ent. In this c^e, tlie principle of the system followed, is 



THE OX. 


527 


to afibrtf a full su]>i)ly of food to the animal, from the birth to 
the time that it is transferred to the butcher. Thife principle 
applies to all animals intended to be fattened. 

The calves, after being weaned, are put, it has bean ssrid, on 
good pasture, and ted for the remainder of the season. When 
the herbage tails in autumn, which is generally by the end of 
October or beginning of November, the animals should be put 
in straw-yards, with sheds, into which they lyay retire for 
shelter. The number put into one division or yard should not 
be too great, though this is less important at this period of 
their life than afterwards, (halves to the number of 20 may 
be kept together in one yard, provided they have plenty* of 
room ; but when animals are of a large breed, it is better that 
the number should not excee«l 10. 

The ^'iirds should have pure viator in eaeh, conveyed to them 
by pipes, and retained in trougkf. to whiclj the animals can 
have access at all times. Each yhrd should have, along one 
at least of the sides, shallow'trouglis, formed of wood or stone, 
tor the i)urpose of holding turnips, and similar food. The 
yards should be so dry, that the animals, may not be incom¬ 
moded. The arrangement of these yai-ds, with their .sheds, will 
be seen in the design of farm-buildings aftenvanls given. Be¬ 
fore bringing the calves home for the winter, tlje yards should be 
bedded w'ith a layer of coa\!p straw, or dried stems of i)lants of 
any kind. In the middle o? t»ach of these yards should be phiced 
one or more i-acks (y'ig. ISfl or 187), for containing sltraw, and 
preventing its being .strewed about. The best kind of straw 
is oat-straw, and the I'ack should be kept constantly'supjdied. 

Fiu.JWi 
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necessity for the reduction of the quantity of the richer fowl 
is much less than is supposed, for if substitutes for the turnip 
cwinot be obtained, the quantity of stock may be reduced to 
the means possessed for carrying it on in a proper manner. 

In air cases, then, the study of the feeder, must be to carry 
on the feeding animals udth a full allowance of good food from 
their birth to their maturity. But the period at which he can 
relax a little in this system of full feeding, and substitute more 
common jwoVender, is in the second winter. Yet even while 
he does relax.to the extent of diminishing the more hittening 
foodfhe must take especial care that the animals, if they shall 
qot gain fat, idiall lose no part of their former condition. It 
is opposed to iill the true pinnciples of breeding to allow ani¬ 
mals to fhll off from the condition at which they had arrived. 

It is not necessary, however, after the first winter,,to give the 
same high feeding to the females intended for breeding, as to 
the males. The object proposed with the females intended 
for breeding, is not to render tliem fat, but to maintain them 
ill a healthy and gi’owing state. This is to be done, not by 
giving them a full allowance of the richer food, but such a 
portion of it only,‘as joined to the more common provender of 
the farm, will maintain them in a healthy state. When the 
yearling steers are to be carried on during their second win¬ 
ter, on a luodinod, and not a fuU allowance of richer food, 
then the heifers need^ not be s^arated from' them, because 
both arp to be fed in the same manner; but when the steers 
are at this time to receive full feeding, then the heifers, are to 
be put .into a yard witli a shed by themselves. They should 
not bp tied ^ty stakes, according to the common practice, but 
kept in yar^ with sheds. In the following summer they are 
pastured along with the older cows^ and receive* the male as 
soon as they are ready to do so, which, in the case of heifers, 
is later tlian in that of the ol(|er cow^s. When winter com€s, 
they are to be put into their separate pen again, and fed as in 
the first winter, and'when within a few wee&s of the period jff 
calving, they miy be tied up .gently in their stall, or be put 
into a separate box. 
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But to return to the fattening stock :—^The yearling steers 
are fed in their yards, either with their full allowance, of straw 
and green food, or else with a full allowance df dried provender, 
and a modified allowance of green food. By the month of May 
they have iomplcted their second year, and are now termed 
two-}iear-old steers. When the pastures are fully’ready for 
them, they are turned out to feed, and are kept in these 
pastures until the herbage fails in autumn, when they arc to 
be taken up once more and fed on green food in the fullest 
quantity in which they can consume it. » 

Two methods may be ado])ted in this final feeding o# the 
animals. They may cither be tied in the house, bavin ' a trougji 
or manger to feed from, or they n>ay be kept in small yards, 
with open sheds attached. 

In the first case, that is, when confined to the 
house, or*f«!d from a trough or manger, the ani¬ 
mals are tied by the neck to uprig/kt jiosts. The 
best method of attaching them is by a light chain, 
which encircles the neck, and is fastened to a ring, 
moveable upon a .stake. In this manner the ani¬ 
mal has the power of raising and lowering his head 
with such freedom as permits him to lie down. 

But instead of a series of upright posts, it is 
better that each animal hg^e liis own stall. * A 
partition of wood at the hoRa’s of the ,axen, or, a very good 
substitute, a broad stone, is placed between eaeh animal. A 
bar of iron is thou fastiuied to the stall, with airing moveable 
upon it, to which is fixed the chain which goes round the heck 
of the animal. In this manner each ox is ]>rcvw^cd frqm in¬ 
terfering with the jirovender of his neighbour, in the manner 
shown under the head Fhyni-buildings. 

The other system of feeding is in small yards, with sheds. 
E&ch shed with its yard’shouldihe of a size to contain easily 
2 ^xen, or, if ie,is made of a size to hold 4 oxen, tliere should 
l^fca division hetweeii eiuh pair* so that more than 2 shall not 
be together ; and in the open yard, and close to the wall, should 
be fixed troughs for holding the provender. 
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Uiidol- this system of feeding, the animals have mor^ freedom 
than when fed in close houses; and that moderate exercise, 
which, without impeding their fattening, tends to keep them 
in -health. They receive the benefit of the sun and air, and 
have always the sliclter shod to retire to. They havei'the power 
of going to their food at all times, even during the nigh^. and 
this food being in the open air, is kept always fresh. The 
treatment of the cattle, too, in these sheds and yards is easy, 
and the injuneus effects to the animals obviated of any deficient 
ventilation, on any want of care in the management. Ahd ex¬ 
perience has fully shown that the finest animals may be fed 
ip these sheds, better even than in the warmest house, when 
they are tied to the stiike. 

13ut the latter practice of feeding is the more common; and 
it is the most necessary, too, to be described, becanse it re- 
(|uircs gi’esiter attention on the part of the keeper. « 

When the cattle are fqF the first time to be fixed to tlieir 
stakes, some care is needed to induce them to go forward. 
Gentle moans must be eiuployed; they mast be somewhat 
tightly tied at first to jn’event their turning round; and watched 
for a time lest th*ey injure themselves by struggling. They 
must be well littered, and the turnips placed in the low manger 
of the stall before them. 

Early in tlie'morning the first mieration to be i)erfonned is, 
to remove the dung from behinu »thc cattle, and to place the 
turnips An the stidl, the stems and tap-roots having been pre¬ 
viously cut off. ^ While the cattle arc feeding, the dung is to 
bo wheeled out of the house, and deposited in the yard or dimg- 
pit. . «Whei\ the turnips are eaten up, a little good oat-straw' 
or hay may be placed before the animals; and they being now 
littered, will soon lie down and chcji\^ the cud. 

At mid-day they are again to be fed as before, and "again 
before sunset, a little provetnl(jr of hay and straw being placM 
before them after each meal ; and finally, thco'keeper, befoyc 
retiring for the nighl, is to examine them with a light, see tli^t 
all is right, stir their litter, and place a little hay or straw be¬ 
fore them. Under this system the oxen will bo fully fed, and 
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induced during the intervals of feeding to lie down, and left to 
repose during the night; or they will take a little dry food, 
should they be inclined to feed. Early in the*moriring the same 
process recommences ; and the utmost regularity is to he ob¬ 
served in these operations, for the animids know the precise 
time «f feeding, and become restless when it is not.bbserved. 
Careful feeders currycomb their cattle in feeding, aiid in »all 
cases observe tliat the skin is kept free from vermin, or other 
impurity. 

Frequently the turnips are cut into slices by tht'tumii)-sliccr, 
(Fig. 47.) This, though not essential, is very bencficisH, by 
enabling the animals to take the turnips more easily into their 
moutlis, and masticate them. In spring the white turnips de¬ 
cay, and then thei'e should be a succedaneum, first oT yellow, 
and next of Swedish, turnips, which last retain their juices the 
latest in Spring. 

If the animals are kept in the yards wth shelter-sheds, the 
princqdo of feeding is the same as that described; biJt the 
dmig in tliis case is not removed from the animals, the litter 
being spread above it. ^ 

An ox of 50 or 60 stones weight will consume about a ton 
of turnips in the w'eek, or about an acre in 24 weeks. If he 
thrive well, he will gain in weight 14 lb. or more in the week. 

Sometimes cattle, especially when tied to the post, are apt to 
be choked by a })iece of tiiriilp sticking in the.throat. In this 
case, the common prac^ticc is, to endeavour to push the piece of 
turnip gently, but fii*mly> down into the stoqiach by means 
of a flexible stalk, terminating in a round bulb of vVOOil or 
bone. 

The feeding with turnips is the most simple and economical 
method practised in thi^ country. Turnips, however, cannot 
in all cases be raised in suflibicut quantity, and in some ciises 
they cannot be produced at all, ai’d then, if a system of feeding 
is^o be carried'ion, recourse must be luul to other substances. 
<!»Mangel-wm’zel, the caiTot, the parsuep, and the cabbiigc, 
are all suited to the pm-posc of* feeding: and the manner of 
consuming thcAi is so similar to that of the^tiirniji. that when 
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the mode of applying the one is known, that ofjusiug the 
others is easy. 

Potatoes ore also a nourishing food for nnninating animals. 
When given raw, they are applied in the same manner as the 
tuniipbut care should be taken to begin somcwlKit gradually, 
because 'this food is apt to scour and injure cattle at first. 
Potatoes and turnips may, with great advantage to cattle, be 
given at tJie same tunc. Dillercnt kinds of food seem to have 
an exceeding* good effect in promoting the tendency to fatten cfi' 
all cattle; and in the case of feeding with potatoes aud turnip.-., 
one 'fneal of the former, and two of the latter, in the day, will 
he found to be a good arrangement. Potatoes steamed ma}' be 
given tooxen; but steamed food is neverof the same advantage 
to ruminating animals, as to animals with single stomachs, as 
the horse and the hog. 

Bruised corn and meal are occasionally employed ra feeding ; 
but these are expensive,,-and only subsidiary to more common 
food.‘ 

Another species of feeding is the refuse of the distillery. 
This consists of the gi'ains of malt after distillation, and of the 
wash or liquid refuse, and wherever these can be obtained, they 
may be applied to the feeding of cattle with success. They 
form a very nutritive food,rejected often at first by the animals, 
but afterwards consumed by tlie^ with eagerness. The grains 
may be given at the rate of from a bushel to a bushel and a 
half in .the day, with a proper supply of dry food : the liquid 
portion, or wash, is drunk by the animals. The refuse of the 
brewery is in like manner used for tlie fattening of oxen. 

Oil-cakqiaone of the substances employed in feeding. It is 
highly nutritive,<ds greatly relished by cattle, and it never fails 
to increase their tendency to fatten when given with their other 
food. It may be given in quantities of 2 lb. or more'in the 
day, along with any other toad. It is frequently given '«^th 
hay alone, and the quantity that will feed an ,6x, is from 12, to 
15 lb., with half a stone of hay in the day’; but this is an ft*' 
pensive feeding, and the better mode «of using oil-cake is to 
give it in small quantities, with less co.stly provender. It may 
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be girei^with great benefit along with turnips. In this man¬ 
ner the turnips upon a farm may bo^economised, and a mtich 
greater number of animals nurtured upon ii thai^ would other¬ 
wise be practicable. 

Salt sheuld be given to feeding animals. The use of this 
universal condiment in the feeding of oxen, has been known 
from the earliest times. The (ptantity given may be from 4 
to 5 oz. in the day to old oxen, to yearlings from 2 to 3 oz., 
and to calves J oz. All oxen will soon learn to t^ke it if placed 
withfti their reach. 

The general method of feeding oxen in this country in sum¬ 
mer, is in the fields in the manner described ; and 'bis is the 
more simple and ea.sy method, and that which is the most 
likely to be generally followed in a country abounding in pas¬ 
tures. TJic practice of soiling, however, has been often recom¬ 
mended^ and partially adopted, in the feeding of oxen. lJut 
this has usually been in tavourablc'^sitnations with re.spcct to 
productivene.ss of the soil. It is not a practice well suited to 
very young stock, which require moderate exercise, and do not 
thrive so well, when kept and fed in tliis manner, as when 
allowed to pastiure in the fields. Soiling, therefore, when it is 
practised in any case, should generally be confined to the older 
stock, at the period of their final feeding. 

The best method of keeping oxen when soiled is in the same 
small sheds and yards as aj;^^mployed for feeding on turnips. 
The food must be carried home, and given to the cattle from 
racks, in moderate portions at a time. They nmst be fed tliree 
times, and may be fed four times, in the day and they should 
be kept carefully littered. Between the period ^f consumption 
of the first crop of clover or other green forjige and the second, 
there is sOnietimes an interval. At this time, therefore, there 
must be a supply of other food, as of tares, which, if“ sown in 
flie preceding March, vtill be jeady at this time, and will carry 
on the cattle Aiintil the other forage is ready for being cut a se 
•cond time. 

Tlie reai'ing and .feeding of cattle has betm described from 
the birth to the maturity of tlie animabs; but deviati.ms from 
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the modes described necessarily take place;—The bleeder, in 
the case of certain farms, is not the feeder: He merely rears 
the animal teethe matilrity of age, or degree of fatness, which 
the nature of his farm allows, while otlier persons complete 
the proct'ss of feeding, in tlic manner which their peculiar 
situations render profitable or e.\pedicnt. , 

The hardier breeds of the mountains are in general request 
for being fed in this manner. Tlu-y are generally purchased 
lean before winter, and taken to all paiis of the low country. 
They are thecu fed on straw, or coarse natural hay, dliring 
the finet winter, wth merely such an allowance of given food 
as^can be spared ; and they are either grazed and fattened in 
th<; following summer, or tied for another winter and sununor, 
as suits beot with their age and condition. 

And not only the mountain breeds, but lean cattle of all 
kinds, in a more or less advanced state of age and fatness, ai*c 
jn the course of being trapsferred ; and a great part of the 
profit of farmers depends upon the skill with which, on the 
one hand, they make their pm’chases, and, on tlie other, effect 
tlieir sales of stock. 

Calves, instead df being reared to maturity in the manner 
described, are frequently disposed of in a fattened state when 
young. The calves, under this system, may be transferred 
soon after tlieirfoirth to the butcher, or they may be fed for a 
longer period on milk. In the.'iatter case, they are rarely 
good veal in less than 5 or G weeks, and the most approved 
period for keeping them is 10 weeks. 1 hey are fed libprally 
on milk ;.,but linseed cake and other fattening substances may 
be also einploygd. The cribs in which they are kept should 
be perfectly dry, v^ell littered, and ventilated. 


0. Weight of OxAn. 

• *' 

* • 

The parts of an o.\ to which the term e/?«/tis usually ap])]ielV 
are the head and ifeet, tlie tallow, the hide and hums, and the 
entrails. 
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The of an ox, it has been said, is that unctuous sub¬ 
stance which is intermingled mth, and surrounds, the muscles 
and other parts. That which grow% intemajly is mostly 
termed tallow, and is generally considered to be of the same 
value, weight for weight, as the flesh of the fore-quarters; and 
so lytewise is the hide. These and the other parts, termed 
offal, are commonly regarded as forming about one-fifth of,the 
value of the animal. When beef is said to be sold at a certain 
price sinking the offals, the meaning merely is, tliat the whole 
price?of the animal is reckoned upon the carcass alone ; hence, 
when beef is sold at a certain price sinking the oifid% that 
])rice is more than if it,were sold without including in it the 
price of the offals. 

That portion of the ox which is used for food, exclusive of 
the ofiala, is usually termed tlic (juarters, because the animal, 
on being cut up, is divided into * four paits or quarters. The 
most esteemed parts for fi)od jmc’^tlie hind-quarters. These 
weigh somewhat less than the fore-quarters; though tlnj more 
perfect the form of the animal is, the more nearly do the fore 
and liind quarters approach in weight. 

Practice enables persons to judge of thfc weight of animals 
by the eye alone ; but it is convenient to be able to ascertain 
the weight by measiu’emcnt. This may lie done with consider¬ 
able correctness in the following manner:—When the animal is 
standing in a liatiu’al positum, mejisui’c his length in feet from 
the foremost upper corner of the shoulder-blade in a straight 
line to the hindmost point of the rump; then measure the 
girth or circunifereuee immediately behind Ih^ fore-lugs t mul¬ 
tiply the square of the girth by the length, ai^d this product 
by .238, which will give the weight of the quarters in stones of 
l4 lb. eacn. * This inilo liiis been arrived at by regarding the 
body of the animal as a cylinder, and determining, by experi¬ 
ment, what proportiou, ’on an qivei’age, the actual weight of the 
quarters of anhnals bears to the cylinder. 

^ Another method of ascertafhing tlie vteight of fat cattle, is, 
by weighing them yheu alivq. One-half df the live-weight 
may be considered as eqxuil to that of the four quarters; but 
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in the case of fully fattened animals, a more correct result will 
be arrived at by multiplying tlie gross weight by .60^.* This 
rule has been arrived at, by determining, from an average of 
cases, what proportion the dead weight of the four quai’toiTi! i.s 
found to«bear to the living weight of the animal. 


6. Diseases of Oxen. 

The diseases of the larger ruminating animals are not of 
very ft-equent occurrence, although they are often dangerous 
and fatal. 

*A malignant distcm])er, termed Muirain, has sometinie.s 
made dreadful ravages among the cattle of many countries, 
returning for successive years to the same country, and sweep¬ 
ing entire generations of cattle away. In the earl}' part, of 
the 17th century, it long raged on ' * Continent of Europe, 
andw^ien it visited this island, conti aeo its ravages for many 
years. But happily, since the periorl of its iirst introduction, 
its occurrence has only been partial and local 

Cattle are subject to inflammatory diseases, which receive 
various names, as quarter-ill, black-quarter, showing-of-hlood, 
&(r. Bleeding at the commencement of tliese diseases is pro¬ 
per ; but the subsequent treatment de)>ends upon the stages 
of the disease at which the remedies are applied, and other 
circumstances. 

Cattle are subject to colds, which frequently terminate fa¬ 
tally^ Qolds afe brought on, amongst other causes, by suddta. 
changes of temperature, whether of the atinos 2 diere or of th,* 
place of feeding of the animal. Bleeding will in most of tliese 
cases be prosier, and in all cases shelter .should be fTflbrded, imd 
warm food supplied, as mashes, boiled turnips, and the like. 

Cattle are subject to different diseases, which receive tbu 
' general name of cholic or gripes. Diarrhcca and dysentei^' 
are also diseases of cuttle, and* many diseases might be meflt 

t 

• Memoir by Mr Fcrguiwon of Woodhill. 
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tioucd It would be of no avail to enumerate tht^, with¬ 
out entering into details. 

In general, what falls witliin the province of tjie farmer may 
be comprehended under the head of food and general treat¬ 
ment. The medicines which he should venture to administer 
shoyld be cautiously given. Where violent inflammatory dis¬ 
eases attack the iiniinal, he may always venture to bleed in the 
first stage ; when costivencss occurs, he may administer some 
laxative medicine ; when tliarrhuea or ioosenoss.occurs, he may 
give’ some laudanum, and in all cases mashps of boiled or 
steamed food. The bleeding of the ox, it is to be oliperved, 
should always be large. 

(Inc of the most frequent diseases of cattle, with regard to 
nhich the farmer h.as to act u]>on the instant, is haven, or in¬ 
flation of the rumen. Tlic jiaunch, or first stomach, of rumi¬ 
nating <auimals, is of large si/e,* and as the green food which is 
tivken i.ito it i ri oqaoutly chargetl^with moisture, the stomach 
L-i not linly i>verioa ‘,'il, and unable to carry on its functions, 
out the mass fermenting, air is generated, by which the sto- 
mai-h liecomes so di.stended, that either a rupture of it takes 
place, or the animal dies of suflbeation.'* This disease most 
freipiently occurs when animals arc turned into rich succulent 
pastures, jiarticularly of clovers, when charged with the morn¬ 
ing dews. 

Sometimes iiowerful stullidants are given to assist the action 
of the stomach, and these are often suflicient; or a hollow 
flexible tube is introduced into the stomach through the moutli, 
that the air may be permitted to escape. Should Ihis’opera- 
tiou not succeed, then an opening must b^ instantly made 
through the left side into the paunch. Jhis is usually done 
by a pen-knife, whilei#a^ quill, or something similar, is intoo- 
dueed, to allow the air to escape. But recently tlie stomach- 
*pump has been employed for,this and other diseases, and with 
^the best efliects. It is fitted to withdraw instantly the coll- 
. tents of the stolnach, and alio to injeiit liquids, so that, when 
the mass of tlie stpmach is too hard, the inatter may be first 
diluted by injected liquids, and then withdrawn. Th) stomach- 
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pomp i»aIso suited to various diseases of the horse, 9nd may 
be formed, of smaller size for the sheep ; so tliat, by means of 
this instrument, the lives of many valuable animals may be 
saved upon a farm. 


7. The Dairy. 

Milk is a secreted liquid intended for the nourishment of 
tlio young of inammiferous animals, and to this end it is emi¬ 
nently adapted^ l?y agitating this substance, it separatcs’into 
two paets, a fluid and a solid. The solid part is butter, having 
thq properties of an expressed oil. The fluid part is merely 
the milk deprived of its butyraceous part ; luid when it is ob¬ 
tained by the operation of churning, it receives the name of 
butter-milk. 

But, if milk is left at rest for a time, it becomes awescent, 
and coagulates. This coag^flation takes place of itself; or it 
may be produced by adding certain substances to the milk, as 
acids, alcohol, tlie juices of certain jilants, and the ".astric juice 
of animals. The coagulated itortion of the milk is curd; which, 
when the liquid is expressed from it, forms cheese. The liquid 
that is tlius separated is termed whey. Whey, therefore, is 
milk deprived of its caseous or cheesy matter. 

Again, milk, ff left at rest for a time separates into two 
parts; a more oily part, which .fist-s to the surface, and is 
termed cream; and a more serous part, which, when the cro.am 
is removed, is termed skimmed milk. A portion of tlie cream 
still remains attached to the more serous milk, and the latter 
is a nutfitive-sidtstancc, employed lai’gely as hutmin food, and 
for the feeding of esdves and other animals. 

It is from the oily or creamy part tl\a<. butter is St'rived. It 
may be allowed to rise to the surface, and then being removed 
from the more serous part, be V!humed,'or the whole, namely,' 
the serous and creamy part, may Vemain, mixed together and, 
be churned. In either case buticr will be obtained. In the, 
first case, the butter will be of l|ettcr quality ; in the second, 
it will be proiluced in larger quantity. 



The c^eous or cheesy matter may be obtained by qpagula- 
tion from the sorons portion of the milk alone. But in this 
case it is less rich and grateful; for when all tbe creamy part 
remains with the milk, a portion of it unites with the eheesy 
part. H*Bee, ^rhen it is wished to procure good cheese, the 
creajny part is not removed from the milk before coagulation. 

The manner of separating either the butyraceous part of the 
milk by agitation, or the cheesy matter by coagulation, is so 
easy, that it is not surprising that the means of dbing so should 
he eAWywhere known and practised. Butter and cheese form, 
in all the temperate parts of the world, extensive articles of 
food; but in warmer countries, the oil of plants is lai^ely uspd, 
in place of the oily part of milk. 

In tlie practice of the dairy in this country, milk may be 
disposed of in three ways. 

The first is in the fonn of Ailk for food ; and this is the 
most profitable where, from the nea’yness Of the market, and the 
demand for the praluce, it can be adopted. In the vicinity of 
towns, accordingly, dairies are formed merely tor the jjrodue- 
tion of milk ; and these usually form the largest class of dairy 
establishments. But the sale of milk in ils fresh state is ne¬ 
cessarily limited to a cerhiin circle around the different markets 
of consumption. 

The next and most profitable production* of the dairy is 
butter in a fresh state. A’Bis circle ^is more extended than 
that of milk alone, because butter can bo preserved longe r, 
and conveyed to a greater distance. 

At a greater distance still the produce of Ae djuny consists 
chiefly of cheese, or when butter is produced* it is Sjjlted for 
preservation, and not disposed of in its frash state. It is for 
the combiped prodnetioy of cheese and butter that dairies are 
usually made ; and a dafry, tlmt it may fulfil these purposes, 
* hould consist of several apartipents:— 

1. Tllp milk-room. 

2. The v?ork-room. 

3. The store-room. 

The milk-room is intended to contain the milk previous to 
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obtainuig from it the cheese or cream. It should Jiave its 
windows tjo the north, and be so formed as to preserve a cool 
and equal teuqicratui'e." It should be well ventilated, kept dry 
and clean, and be as much as possible removed from the efflu¬ 
via of putrid substances. The windows should bo formed of 
gauze-clotbj which may exclude flies but admit tlie air, .and 
protected from mice and accidents by a grating of wire. 'This 
apartment should be kept cool in summer, but in winter heat¬ 
ed by a stove hr otherwise, so as to maintain a temperature of 
from 60® to 55?. 

The'work-room is that in which the diflerent manual opera- 
tiops are performed. It is to be fitted up with a boiler to boil 
water and heat milk, and it should be of sufficient size to al¬ 
low of performing the operations of churning, cheese-making, 
washing the dairy vessels, and the like. Hut when .the dairy 
is of the larger size, there shodld be more than one ajMWtmcnt; 
nixmely, one for cimming, qhe for m.'iking the cheese, and one 
for cle.insing the vessels. 

The store-room is intended meredy to keep the cheeses when 
made. It may be placed wherever convenient, and should have 
a certain degree of* warmth, without being too much heated 
or lighted. 

The utensils required for a dairy are :— 

1. Milking-pahs, which may he formed of wood : 2. Sieves 
of hair or wire-gauze, _for the jliH^jose of passing the milk 
through qnd ret.aining the impurities : 3. Vessels for holding 
the milk until the cream ri.ses upon the surface, and a vessel for 
containing the ci*eara: 4. Flat dishes of willow, ivory, or horn, 
for the purpoge.of skimming the cream from the surface of the 
milk: 5. A churn : .6. A wooden vat or tub, in which the milk 
is placed when the curd is coagulated ? 7. A cheese-knife, for 
the purpose of cutting or breaking, the coagulated curd, that 
the whey may be separated: 8, A ves-sel perforated with holes,* 
m which the curd may be placoJ, that it may bd"broken, and, 
the serous msitter furtfier separated : 9. Wooden ve.s8els, with.1 
perforated side and bottom, in }vhich thc‘ curd is placed for 
being compressed: 10. A cheese-press. 
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The utensils more especially employed for the making of 
butter are the dishes for holding the milk until the cream se¬ 
parates, the skimming dishes for removing’the igream, a ves¬ 
sel for holding the cream, and the chum. 

The dif^s fov containing the milk are made of various sub¬ 
stances, as marble, slate, tinned iron, earthen ware, -and wood. 
Lead is sometimes employed, but improperly, as* it may be 
acted upon by the acid of the milk; and so likewise may iron, 
if not defended by a coating of some substaneg. The milk 
may dither be contained in one large vessel or ^trough, with a 
stop-cock at the bottom so that the milk may be withofcrawn, 
leaving the cream in the trough, or it may bo put in separate 
shallow vessels. These last have been recently made of cast- 
iron, smoothed within and coated with tin ; and moue recently 
zinc has l\een employed. Either of these substances is sujje- 
rior to tlic more common matorial, wood. They are more 
easily kept clean, and sooner cooled, which contributes to the 
more ready separation of the cream. 

Churns are of different construction, the most common of 
which is that of a plunge-chm’n, moved by the hand. The 
fonn of this domestic instrument is every-Vhere known. It 
consists of a cylindrical vessel of wood, placed upright; and 
the agitation is given to the milk within by a perforated board, 
which nearly fits the cylinder, and to which is attached a long 
handle. This being movftd'T.ip and down, agitates the milk 
until the butter is separated. 

Soipetimes in pUuffe of a cylinder standing upright, there is 
employed a small barrel placed horizontally, dnd sometimes a 
square box. Through the box or barrel there gasses a w'ooden 
axle, to which arms are attached, and motiqn being given by a 
handle, the milk is agitated and the butter separated. 

Sometimes in the larger chiss of dairies, the chum is driven 
1^ machinery. The bdst prinpijile of construction, it is con¬ 
ceived, is tha^ of the plungc-dhurn, by wliich a greater agita* 
^lon is given to the milk, and the operation more effectively 
performed, than bjn arms revolving in a Uniform dq;ection. 
The followingi figures represent a chimi of tliis construction. 
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If a water-power is not at command, the machinery may be 
driven 'ny a hinglc horse attached to a shaft at the outside of 
the building. Motion is conveyed by ty lying shaffto the wheel 
A, and this, by the pinion B, gives motion to a shaft, on which 
is a crank D, as seen in F^g. 190. By* this crank, and the com. 
Meeting rod K, motion isiconvcycjJ to the beam which is thus 
alternately raised and depressed. To this beam is attached 
the handle F at ftic two points of the crpss-handle G and H. 
This handle passes through a hole in the lid of the chum I, 
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and to the lower part of it is fixed a circular perforated heal’d, 
filling th^ greater part of the chum. Motion being given to 
the machine, the handle is raised and depressed, and; by a ra¬ 
pid succession of strokes, the milk is speedily churned. In or¬ 
der to render th^ strokes longer or shorter, as may b« wished, 
the end of the connecting-rod K can, by means of th§ screw L, 

be moved nearer to or further from the centre of motion of the 

0 

beam. When it is nearer to the centre, the end of the beam 
makes a larger sweep, and longer strokes are given by the 
handle. The size of the chum may be sufficient'to contain 70 
gallons of milk or more ; or, there may be two chlras^ with 
handles attached to the same beam. This machine has been 
found to be greatly superior in eflSciency and despatch to arty 
that had been before in use. 

Butter may bo obtained either by separating the cream from 
the milk^and then churning it, qr by churning the milk and 
cream together. By the fii’st method the best butter is ob¬ 
tained ; by the second, the largest 4nsvntity. 

When the first method is practised, tliat is, when the cream 
is churned by itseil’, the milk, immediately on being brought 
from the cow, is put into vessels to cool. These vessels may 
either be the large trough referred to, or the shallow separate 
vessels. The milk is put into the trough or vessels from 5 to 
6 inches deep ; it remains undisturbed fur a ppriod of not less 
than 24 and not more than 4^ hours, the medium being 36. 
The cream which has risen to the surface is then separated 
from the milk ; in thacase of the larger trough, by haVing the 
milk withdrawn by a stop-cock ; and in the case of the smaller 
vessels, by the cream itself being skimmed off by a flat dish. 
The cream is then put into a vessel until a suScient qfiantity 
of it is collected. Fresh portions of cream *are added to this 
vessel as thby are procured from suecessive milkings, and the 
^^ole soon acidifies. 

After a suiheient quantity sff *cream has been collected, it* 

put into the chum, is then churned, and in the space of 
tibout an hour the butter will be separated* The best tem¬ 
perature of the cream for the Separation of the butter appears 

U m 
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to be about 60'', and in cold weather it may be raised to this 
temperature, or somewhat higher, by the addition of some hot 
water, or when the small chum is used, by plunging the chum 
into hot water. 

The butter is now removed, and is carefully washed and 
kneaded in cold water until all the milk is separated, which 
will appear by the water coming oiF pure. After tliis the but¬ 
ter is fit for present use, or it may be salted for preservation. 

This is the method practised when the cream is churned se¬ 
parately, but'when the cream and milk are churned together, 
the practice is somewhat different• 

In this case, all the milk of one milking of the cows is put 
into the cooling-vessels, so that it may cool down to the tem¬ 
perature of the milk-house. It is then, with the cream, put into 
a large barrel, where it becomes acid, and a slight coagulation 
takes place. It may remaii\, in die barrels from two or‘three 
days to a week ; and when^a sufficient quantity is collected it 
is put into the chum, and^ after being churned a fow seconds, 
is raised to die temperature of from 70° to 75°, by the addi¬ 
tion of hot water. Some do not add hot water ; but the prac¬ 
tice is not injuriovs, and saves labour. In two or three hours 
when the hand-churn is used, and in an hour or an hour and 
a half when the larger churn, driven by machinor}', is employ¬ 
ed, the milk will be sufi&clcntly churned. 

By thus churning the whole^milk and cream together, a 
larger quantity of butter-milk wilf be procured, and of better 
quality,' than when die cream is churped separately. The 
butter-milk procured in this manner is but slightly acid, and 
is a wholesome and agreeable food to those who are used to 
it; and it ic perfeedy nutritious, all the caseous matter of the 
milk still remainilig. 

When the churning process is cmnpleted, the butter is, as 
in the former case, removed and kneaded in cold water until 
all the milk is separated khd water comes off pure. In this 
state it may be formed into rojls for preseqjb ute, or salted fjy: 
preservation. 

The other preparation of miik is chees^.—Cheese consists of 
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the oascc^us matter of milk united to a ceitain portion of the 
oily or creamy part. This oily portion adds to tlje flavour 
and richness of the cheese, and hencej whfen good cheese is 
wanted, the cream slioidd not he separated. Cheese, however, 
can bo made from milk from which the cream has been f emoved; 
and it is then termed skimmed-milk cheese. It m&y even be 
made from butter-milk, in which the cheesy part entirely re¬ 
mains. But then, the creamy part being more withdrawn than 
in the case of skimmed-milk, the cheese wants still more the 
properties and flavour which are valued in tliLs species of food. 

For the making of cheese, the utensils usually required are; 
—a large tub, in which the milk is copulated, and the cu];d 
broken; the cheese-knife, sometimes of wood and sometimes of 
iron, with one or more blades for cutting the curd And allow¬ 
ing the whey to separate; wooden dishes for removing the 
whey; generally another wooderf vessel perforated with holes, 
for further expres.sing the whey; stpall circular vats, in which 
the cheese is placed that it may be compressed ; imd finally, 
the cheese press. 

Cheese-presses ixrc of different forms. They are generally 
made to act upon the curd by the continued pressure of a 
weight. The most simple, perhaps, is a long beam, made to 
act as a lever, the cheese to be compres.sed being placed in its 
vat, between the weight and the fulcrum, thuS— 

FiJ.!»1. 



• But more complex fdSrms of ^the cheese-pres®, and, in some 
(^es, more convenient, may b'b adopted. The following figure* 
^fepresents a press, in which the weight fe attached to a lever, 
and acts on a board which is placed above thi curd, by a series 
of intermediate wheels and teeth ■ 
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The coagulation of the milk is produced by varjous sub¬ 
stances, but the most ap¬ 
proved is rennet,' which is 
prepared from tlie fourth 
stomach' of a young calf. 

This substance may be ob¬ 
tained fis follows:— 

The stomach of a new- 
killed calf, With its contents, 
consisting chiefly of coagu¬ 
lated ^milk, is to be taken. 

TJhe matter of the stomach 
is to be preserved, separat¬ 
ing merdly any indigested 
substances, as straw and the 
like, that may be mixed* 
with it. It will add to ths'qtiantity of rennet obtained to feed 
the animal largely with milk, some Jiours before it is killed. A 
few handftils of salt are to be put into the stomach and all 
around it. It is then to be rolled up, and himg near a fire to 
dry; and its quality wUl improve by hanging it up a year or 
more before it is used. It is the gastric juice in this rennet 
which produces the coagulation of the milk. 

When the rennet is prepared for use, it is_^ cut into small 
pieces and put into a jar, with a hcaulful or two of salt. Wa¬ 
ter, which had been previously boiled and cooled again, is then 
poured upon it, and allowed to remain Vor two or three days. 
It is then drawn off, and a second infusion made, but with a 
Smalley quantity of water. This also remains a few days, and 
being withdrawn, .the two liquors are mixed together, strained 
through a cloth, and put into bottles^ to be used wlien required. 

The usual manner of making cheese is the following:— 
The milk is put into a large jtqb, and' this a« soon after beirfg 
*' obtained from the cows as possible. If there* is a suflicient 
number of cows upon* the farm to produce onfe cheese at a mill^ 
ing, the process is performed immediately on the milk being 
brought from the cows. The milk, after being strained through 




a sieve, put into a vat, and while yet warm, a table-spoonful 
or two of the rennet is mixed with it, after which the, coagula¬ 
tion soon takes place. 

But if there be not a sufhcient number of coira to make a 
cheese ea(<h*time<they are milked, then the mQk, as it i? brought 
from,the cows, is put into the milk-vessels until as much is 
collected as will form a cheese. When the cheese is ready to 
be made, the cream is skimmed off, and as much of the milk is 
heated separately as, when added to the mass agdin, will raise 
it to dbout 90°. The cream which has been separated is then 
either mixed with this heated milk, and so liquefied and dis¬ 
solved in it; or it is not added to the general mass until t^e 
heated milk has been added. 

The curd being fully formed, it is cut in various ^directions 
with the Qheese-knife, so as to allow the whey to exude ; and 
the whey is then lifted out in fiat'dishes, the curd at the same 
time undergoing a gentle pressure. '^Tlie curd is then cut into 
small pieces by the cheese-knife, and put into a sieve or vat 
with holes, and then repeatedly cut, pressed by the hand, and 
broken, until it ceases to give off any serous matter. It is last of 
all cut very small by the cheese-knife, and'a quantity of salt, 
in the propqvtion of about lialf an ounce to a pound of cheese, 
being mixed with it, it is wrapped in a piece of cloth, and then 
put into a small wooden vessel with circular hbles at the sides 
and bottom, and placed in.tbu cheese-^ress. 

The time during which the cheese remains in the prf ss is de¬ 
pendent upon the naSure of the cheese and the degree of pre¬ 
vious manipulation which it had undergone. *lu some of the 
finer and richer cheeses, the pressure is very slight, and in some 
cases tlic chcesc-prass is altogether dispens^l with. 

But in o^ftiary cases^ the cheese being wrapped in a cloth, 
and put into its vat, with a board above it to fit the vat, re¬ 
mains in the press from one to two hours. It is then taken out, 
broken again by the hand, wrapped in fresh cloth, and replaced 
in the cheese-vat f and sometiifies it is not broken, but merely 
reversed. It may thqn be taken out evei;y fiv!^ or six hours, and 
the cloth changed. After being pressed in this manner for 
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two or three days, Ihe operation will be complete. The cheese 
may then be kept in a warm place for some time till* dry, an^. 
ultimateljr placed in tiie store-room for preservation. 

But great variations take place in the manner of per£[)rming 
the operation of the cheese manufacture; an^ certpdji districts 
are distinguished by their peeuliarities of practice. In Eng¬ 
land, morcf care is gcner^ly employed than is thought neces¬ 
sary under the system of management adopted in the dairy 
districts of Scotland.* 

The richness and flavour of cheese very much depend*upon 
the qi^tity of cream which the milk contains. In some of 
the districts of England most celebrated for rich cheese, the 
cream of one milking is skimmed off and mixed %vith tlie en¬ 
tire milk ,pf the subsequent milking. In this way the milk 
which produces cheese has its owti cream and that also of a 
previous milking. 

It is a frequent practice.to colour the milk, so as to give !i 
red ti^ge to the cheese. This is now generally done by a pre¬ 
paration of the red pulp surrounding the seeds of the amotta 
tree. This adds nothing to the goodness of the cheese, but the 
mixture is harmless. 

The residuum, after the separation of the cm’t||^it has been 
said, is whey. The substimcc is chiefly employed to feed hogs, 
and is exceedingly well suited to that purpose. 

These are the juineipal details,which it is thought necessary 
to give regarding the preparation of these salutary and nutri¬ 
tive subs'tances. By means of the diuiT^, a larger quantity of 
nutriment can be obtained from tlie consumption of an equal 
quantity of herbage than by any other species of feeding. The 
dairy fftrras tin‘important branch of public industry, and con¬ 
tributes in a material degree to the su^>port of tl)« inhabitants 
of this and other countries of Europd. 

In the practice of the farm, where Bie main end is rearing 
.i ,Tiima.ls for feeding, the kindd df animals will l^e selected for 
breeding which are the best suited for that purpose; and th#, 

* Account of Cheslfire by Mr Holland. Arcount'of the Dairy Hunbandry 
of Ayrshire by Mr Aiton. 
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and plentiful milk. 

The foi^ of aaimala that are best fitted to arriTe at early 
maturity and secrete fiit, difiers in some respects •from that 
whicL indicates a disporation to secrete and yield milk. A 
dairy-cow, like a fattening animal, should have a skin soft and 
mellow to the touch,—should have the back strj|jght, the loins 
broad, the extremities small and delicate; but /the need not, 
as in the case of the feeding animal, have the ihcst bro%d and 
prominent before. She should rather have the fore-quarters 
light, and the hind-quarters relatively broad, capacious, and 
deep ; and she should have a large well-formed udder. There 
should be^no breeding iH-aud-in, as in the case of a feeding 
stock. Jhe purpose in rearing»cows for the dairy is not to 
produce animals that will arrive at j>rematiire age, but such as 
are hardy aud of good constitution. By long attentioq,to the 
characters that indicate a disposition to yield milk, the breed 
of Ayrshire has become greatly more esteemed for the dairy 
than otlicr animals much superior to themnn size and fatten¬ 
ing qualities 

With respect to the manner of feeding the cows of the dairy, 
the most economical, perhaps, is feeding them entirely on 
green forage during the summer, and in winter on carrots, po¬ 
tatoes, parsneps, and cabbages; or cliaff and similar substances 
steamed; or coarse meal, bruised beans, and other farinaceous 
food: or distillers’ wash, and other nutritive substances.* This 
is the manner of feeding adopted in the large^dairy establish¬ 
ments of towns ; and it is the practice pursued in' various parts 
of Europe. 

I\ut in ^ counti'y of abundant pastures and enclosures, the 
cows may be allowed t» pasture in summer, and be only stall- 
fed in winter,. This is the practice adopted in most of tllfe 
«>dairy dbtricti of this country^ Duringv the heat of summer, 
’ however, the cows ^honld be housed durii.lg the heat of the 
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day, and fed at that time on green forage, and turned out to 
pasture only in the cool of the evening. 

In winter,,, the cows of a common dairy may be fed on cab¬ 
bages, potatoes, and the like: and it is a good practice in 
many cases to steam a portion of their food, and*^ mix salt 
with it, at the rate of from 2 oz. to 3 oz. in the day for^each 
cow. 

In summer, the cows are either milked in the field, or they 
are driven gently home to the dairy and milked close to it 
Many skilful dairy-farmers prefer the latter practice, in brder 
that the time of the milkers may be saved, and the milk trans¬ 
ferred speedily to the vessels of the dairy. The cows, when in 
full milk, should be milked three times in the day, and at other 
times twioc in the day will suffice. 

The quantity of milk yielded by cows varies greatly with the 
health, constitution, and treatment of the animals. After 
calving tlie cow yields her milk in the laigest quantity. She 
after !\,time yields less and less until she approaches the pe¬ 
riod of bringing forth her young, for six weeks or more pre¬ 
vious to which she tends to become dry : and this natural pro¬ 
vision sliould be favoured, and not prevented, as is sometimes 
attempted. If a cow is not in calf, she continues to yield milk 
for a long period, sometimes for several years. 

On a well managed dairy-farm, where a proper breed of 
dairy-cows exists, and where the co\vs are fed oh herbage and 
green forage in summer, and stall-fed in winter, tlie average 
yearly produce may be reckoned at from* 600 to 800 gallons 
for each cow. *Somewhat more than 2 gallons of milk will 
yield about 1 lb. of butter; and about 1 gallon of milk will 
yield 1 lb. or cheese. 
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111. THE SHEEP, 

1. Species and VarietibsI 

» 

The origin of the domestic sheep has been sought ibr by na- 
turai|sts in various wild races. 

1. Ovis musimon—The Musmon. 

2. Ovis ammon—The Argali. 

3. Ovis montana—The Rocky Mountain Sheep, j 
• 4. Ovis tragclaphus—The Bearded Sheep of Africa. 

The Musmon of the Mediterranean islands is yeUfound 
wild in Corsica and Sardinia, in the mountains of European 
Ttirkey, in Crete, and other islands of the Archipelago. It 
does not differ greatly in its characters, but it differs widely 
in its habits, from the domestic races of Europe. 

The Argali or Wild Sheep oli Asia, inhabits the mountains 
of Centi-al Asia, and the elevated plains of Siberia northwards 
to Kamschatka. It has horns of great length; its c<dour is 
gray, and it is covered with wool beneath a close hair. 

The Rocky-mountsdn Sheep is an animal of great size, and 
inhabiting the mountainous parts of North America. But it is 
believed by many naturalists that the Rocky-mountain sheep 
of America is not specihcally distinct from the argali of Asia. 

The Bearded Sheep of Africa is found in 'Barbary and the 
mountainous parts of Egypt.'. 

These are the wild animals of the race of sheep that have 
been.yet discovered.* Which of them, if any, has given rise to 
the domestic races has been matter of dispute*. 

The domestic sheep is usually termed OvU^aries. The fe¬ 
male goes with young twenty-one weeks, ^d generalTy brings 
forth her .^oung in spripg,. She produces one, and often two, 
but • rarely more than two, at a birth. She yields milk in 
Ijuantity sufficient to' nouri^^ her young. Her milk pro¬ 
duces little cream ; but the i}uantity of caseous matter is con?- 
paratively large.' This, when 'baade into' cheese, is wholesome, 
but strong tasted. 

The sheep .appears to attain his most perfect state as to size 
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and form in the temperate zone. He is there covered with 
wool, whereas in warmer countries he is more covered with 
hair, as hb also partially is in the colder countries, where his 
size is likewise diminutive. The wool of the sheep for the most 
part fall^off and is renewed every year: and.the pi^od of its 
falling oifjs early in summer: 

In its natural state the sheep has horns; but in the domes¬ 
ticated races the horns frequently disappear, and the most 
valued breeds are entirely destitute of them. The sheep is a 
very hardy creature with regard to tlie effects of temperature, 
its thick coat of wool defending it well from cold and moisture. 
It has Seen known to live for a long time under snow. It is a 
htb.’mless and timid creature, and in its domesticated state is 
dependent^upon man for protection and food. In mountainous 
countries, however, where it is less domesticated, Md must 
trust greatly to its own resources, it manifests its in^inctive 
powers of self-protection. Jt scratches up the snow with its 
feet in search of food: it iS conscious of an impending storm, 
and talies the means to secure itself from its violence : it is 
wary and vigilant, and nmnbers have been known to combine 
for defence against Jjeasts of prey. But though, under these 
circumstances vigilant, and in cases of necessity bold, all the 
habits of this creatiu'e lead it to submit to the dominion of 
man, and from tjjie earliest times accordingly it has been the 
subser\dent instrument of our raep. ‘ 

Whether the wnld rawe of sheep* be all of one species, as 
some naturalists suppose, or of different species, as others 
maintain, the dpmestic races with which we are familiar in 
this island are of one species; and what we term breeds are 
merely varietce# produced by different conditions of situation, 
food, and culture. * 

The principal breeds of British shSSjj*may be thus^classe^,— 

1. The breed of Zetland an^ prkney. 

2. The breeds of Wale-s. * 

3. The Mountain breeds of Ireland. 

4. The Blaclufaced Heath breed. 

6. Tlie Chevrot brded. 
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6. The Southdown breed. 

7. ffhe Ryeland breed. 

8. The Norfolk breed. 

9. The Wiltshire breed. 

10. The Dorset, Somerset, and Isle of Portland breeds, 

11. %e Me^no breed. 

12. The Penniston breed. 

* 18. The Dartmoor, Exmoor, and other Forest breeds, 

14. The Old Lincolnshire, Romney-matsh, and Devonshire breeds. 

16, The New Leicester breed. 

16. The Cots wold breed. 

• 

The Zetland and Orkney sheep exist in the islands from 
which they take their name. They are essentially th^ same 
in the various islands, though, in most cases, they have been 
more or less crossed with stranger blood. The pure breed is 
of the variety of short-tailed sheep, which exist in Norway and 
other piUTts of the north of Europe. They are amongst the 
least of our races of sliecp. Their fur consists of a fine soft 
woo4 mixed more or less with hair.' It is of various colours, 
white, black, or yellowish-brown; and often it is of admixed 
colour of wliite and black. It is the Zetland variety which 
is the most noted for the fineness of its woo^. All these sheep 
are hardy, and suited to the exposed country and barren pas¬ 
tures where they are reared. They would doubtless enlarge 
in size were they naturalized in a lower coui^tiy ; but it does 
not appear that any purpose of useful economy would be served 
by extending them to othA parts of the counti'y. It is rather 
to be desired that ihe native stock shall be improved, or a 
superior one substituted. , 

The breeds of Wales consist of two principal gibiips : the 
first comprehending a race of wild little sifeep, inhabiting 
the highest aaountains: the second inhabiting a somewhat 
low^r range, and spreadthroughout the entire country. It is 
this latter variety whicU forms the most important of the breeds 
of Wales, '^he sheep are of jtnall size and peculiar form, thg 
hinder extreuiti^ being long; as if to fit them for vaulting as 
well as running, p’he ram has generally;^in white horns; 
the females are destitute of horns. Ilhe wool is short, soft, 



the fleece frcqvteutlj dun, brown, or black, and, Uke the 
other sheep of Wales, the animals tend to throw ofl‘ the wool 
of the neck and shoulders early in spring; /or vi^ch reason 
these paiAs are clipped before winter, and hence it too^ 
that the jiractice of “wool-gathering” still exists in Wales. 
These little sheep are exceedingly wild and shy. They rise 
on their hind legs to browse like goats, and they crop the tops 
of shrubs and grasses. Their mutton is excellent, and*num- 
bers gf them are fed in all the adjacent plains for the con¬ 
sumption of the capital and other opulent towns. Allied to 
tiis race, and manifestly of the same origin, are the Old 
Radnor, the Anglesea, and other varieties. 

Of tlie mountain breeds of Ireland, the most impoi’tant is 
that of the Wicklow mountams. These sheep liave.mucli of 
the aspect of the smallest class of Cheviots. Their wool is 
fine, hut with a mixture of hair and coarser wool. They 
supply the market of Dublin with smaller mutton, which is 
held in esteem. In the mountains of Kerry is reared a race 
of very small sheep, wild, and slow feeders, but turning out 
better than their appearance indicates. 

The Black-faced Heath Sheep are the natural inhabitants of 
a country of mountains and heaths. Their wool, though shaggy 
and coarse, is light. 

They are of the smaller class of sheep, but hardy, bold, and 
active; they have horns, and the legs uid faces are black; 
they feed readily when brought to good pastures, and their 
mutton is in great esteem. 

This’racc'of moimtain sheep is found on the moorlands of 
Yorkshire, on the highlands of Cumberland and Westmore¬ 
land, on the mountains of the south of*Scotland, in Argyllshire, 
and all northwards through the Western and Central High 
lands. The best examples of tte breed are usu-dly found in 
Tweeddale and the adjacent districts. '> 

For an elevated^and rugged country, wh'ire the chief pasture ' 
is heath, this breed is exceedingly well suited. The objection 
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black-faced breed. But ^lumgh the 
to the bla^jlb^aoed in weigfal and value of Ibte ivool, dt is not 
pos8e|sed: of tlie iuune hardy qualities, and the black-faced 
may therefore be cultivated with advantage in situations to 
which the Cheviot is unsuited. 

The hlack-&ced breed though well defined, |oses many of 
its chfiracters when naturalized in a low, marshy,;,or less heathy 
district Its wool becomes less coarse; the darknessj,of its 
colour diminishes; its legs and face become spotted and gray; 
and its horns sometimes disappear. Hence this breed is m 
some places so changed in its external characters as to have 
lost much,of its resemblance to the parent stock. 

The next to be mentioned of,the mountain breeds is the 
Cheviot, so termed from its being reared in the mountains 
round Clieviot; whence it has been very widely extended to 
other elevated districts. 

The Cheviot sheep are heavier than the black-faced. They 
are without horns, and the wool is fine. They are hardy, ac¬ 
tive, and well suited to an elevated country. 

The mountains where this race of sheep is indigenous, though 
high, are mostly eovered with green sward,* and thus differ 
fi’om tlie heathy mountains of other parts. The nature of this 
range of pasturage may have contributed to give its peculiar 
character to the breed, and considerable care has for many 
years been bestowed by breeders on its improvement.. In these 
improvements, attention having been more dire.cted to the form 
and size of the animals than to the quality of the wool, the 
latter has int'Teased in cgiantity though it has diminished in 
fineness. The Cheviot breed presents somewhat different 
Characters, according to the nature of the country where it is 
reared, and the views of breeders. In those cases where arti* 
^cial food caiii be supplied im considerable quantity, breeders 
’ prefer a larger formiof the aniimil, with.,shoii^er legs. On more 
elevated pastures, and under less fav<^urable circmnstances, 
th^ are chosen of a lighter form and with longer limbs. 



558 REARING AND FEEDING OF ANIMAI.H. 

’ Hie properties to be desired in a mountain breei^aie, thftt 
it sliall be hardy, of good form, of sdbcient t^e, and wito 
•good wool I and for a cbmbination of these qualities, the moun¬ 
tain breed of the Cheviots has certainlynot been snrpassed^in 
these islSnds. 

The Southdown is a breed of fine-woolled sheep, extepsive- 
ly spread over the south-eastern counties of England. They 
may be said to be proper to the chalky districts, although now 
carried to other parts. They are without horns, their legs 
and faces are gray, and until improved by breeding, they have 
the light fore-quarters of mountain sheep. Their wool is short 
and of good quality, and their flesh is of excellent flavour. 
They are kindly feeders, and well suited to an extensive range 
of the lighter soils. 

These sheep have been reared from time immemorial on the 
chalky soils of Sussex, whence they have been spr^ead into 
other districts; and their general diffusion has effected a great 
change on the short-woolled breeds of this country, A con¬ 
siderable proportion of the breed has been little improved; 
but another part has been brought, by the care and skill of 
breeders, to the highest perfection of form and fattening pro¬ 
perties. But in these improvements attention haA'ing been 
mainly directed to the properties of form, the fineness of the 
wool has been somewhat diminished, though its quantity has 
increased. 

The Ryeland, forming the ancient breed of Herefordshire, is 
early mentioned amongst the fine-wooll6d sheep of England. 
This pretty breed has nearly merged in the crosses that have 
been formed wi^h it, and remnants only of the pure Ryelands 
remain.** They are of small size and destitute of horns. Their 
wool is exceedingly fine, weighing ab(n|t 2 lb. the'flecce. They 
are kindly feeders, and their mutton is excellent. * The .Rye- 
lands were extensively crossed with the Spanish Merinos soon 
kfter the introduction of the latter into England,-and the pro¬ 
duce was brought into notice uflder the name of Merino-Rye-' 
land or Anglo-Merino^ Great exertions' weTre made to ex¬ 
tend this new cross; 'but though good wool was produced, 
the breed itself quickly declined in favour. The effects of tliese 



and other croas^ are stiU t6 he traeed ih ft mixed raoe of de>. 
soendants. But it ie to be regretted that tiiie ^d breed should 
now be so nearly lost. The defect of* the* Ryeian^ was the 
smallness of its size^ but by judicious crossing, this defect 
might ha^been> corrected in the progeny, and the”Ryeland 
made the basis of a nsefnl breed'of fine-woolled sheep. 

The Norfolk is a remarkable race of sheep occupying cluefiy 
the higher lands of Norfolk, Suffolk, and Cambridge. They 
are a powerful race of animals, with long muscftlar limbs, and 
with •horns which in the male are very long and .wisted. 
Their legs and faces are entirely black; their wool uv short 
and fitted for the making of cloths. They are of a wild and 
restless habit They afford admirable first crosses, for the 
markets of consumption, with the Leicester and Southdown 
sheep, an|j in an especial manner wj^h the Southdown; but 
from the effects of this system Jong continued, tlie pure old 
Norfolk is in danger of being lost cs a separate variety. 

The Wiltshire at no distant time occupied nearly the, whole 
of the county of tliat name. They are now almost extinct 
as a separate variety, having merged in the crosses that have 
been made with them, or given entire place 1:0 the Sonthdowns. 
They were the largest of the finc-woollcd sheep of England. 
They were of an exceedingly coarse form. Their heads were 
large, their limbs thick, and the rams had strong horns. 
Their fleeces weighed about *2^ lb.; but their bellies were al¬ 
most destitute of wool. They were very slow feeders, but 
their mutton was good, and tlie wethers arrived at consider¬ 
able weight. ' . ■ 

The Dorset breed, so named from the county of Dorset, 
has been carried to other parts chiefly within a circuit round 
London. The male and female have short horns ; their legs 
and faces are white. T&eir wool is good, weighing from 3 to 
4 lb. the fleece and upwards. They have a resemblance in 
form to the Spanish Merinose The females are prolific and 
abound in milk, and are remacrkable for-their tendency to re¬ 
ceive the male at idmost any season. . On'ithis account they 
are employed to yield lambs tor winter'consumption; but the 
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rams emp^ed for this purpofe are not usually the Dorset, but 
the Leices® or the Southdown. * 

Allied*to the Dorsets, and employed for the same purposes, 
are the pink-nosed Somerset. These are believed to yield a 
larger lamb, but not to be such good feeders, or i^iyi'ses as {he 
true Dorset. 

Allied in general characters to the Dorset and Somerset 
breeds, is a peculiar race which inhabits the Isle of Portland. 
These sheep have been kept unmixed for an unknown period. 
They are*gentle, of very small size, and of good form. ♦ 

Thp. Spanish Merino breed, now partially naturalized, was 
introduced into this country in the year 1788. Soon afterwards 
the rams were made to cross the Kycland, the Southdown, and 
other hno-woolled breeds of England. King George III. had 
introduced rams of the^Merino breed from Spain^ and culti¬ 
vated it with care. In the,year 1804, the sales w^ich then 
began of his Majesty's stock attracted great attention to the 
breed,; and, in the year 1811, a society was formed for the 
purpose of encoiuraging and extending it. 

The result of the crosses with the native sheep did not ful¬ 
fil the expectations formed. The wool of the native sheep 
was indeed imj)roved in quality; but this was accompanied by 
defects in the characters of the animals themselves not to be 
compensated by the increased value of thefie'cce. The sheep 
of the mixed breed nearly all proved defective'in their forms, 
slow feeders, and less hardy than tlic parent stock. 

Flocks, however, of the pure Merinos have been preserved, 
and the progeny of these has remained superior to the new or 
cross-breeds. The naturalized Merinos retain their natural 
charaefers, though the wool becomes longer and heavier than 
in Spain, and the body more large. But the entire form of the 
Merino as a fattening animal is bad, *and the returfi in mptton 
deficient both in quantity and value.< It is vain that sonos 
‘breeders still contend for the‘superiority of the pure Merinos : 
the general judgment of farmens is against them', and with pen- 
feet reason. 

Could the breeders'of tliis cduntry look more to the fleece 
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than the weight and value of the animal, as in Spain and the 
parts of Germany where the Merinos have been uaturaliaed, 
the culture of tlie breed might become profitat^e. * But the 
breeder in England finds it his interest to direct attention 
mainly to ^tj^e weight and value of the flesh; and while this is 
so, it will be more advantageous'that this country npport the 
wool of other countries, than that Hie feeders eitb* adopt an 
inferior animal, like the Merino, or sacrifice the more essential 
properties of the native sheep. ^ 

A singular breed of sheep occupies an elevated district of 
the coal-formation on the confines of Vorkshire, Lancashire, 
and Derbyshire. It is termed the Penniston breed, from th« 
market town of .that name, lying to the south of HuddersfieJ 
in Yorkshire. The sheep are distinguished by thq^r coarse 
ness of fbrpn, especially of the extremities, and in a remarkabl' 
manner Ijy their thick muscular tajls. The rams arc very largi 
in proportion to the ewes. 

There were various breeds of sheep proper to the old ^>rest 
of England. The remains of some of these cm’ious old breeds 
still exist, but for the most part,, they have become extinct, by 
the division of the forests, or been mergcch by the efiects of 
crossing, in other races. Of these forest breeds, two may be 
mentioned, the Dartmoor and tlie Exiuoor, so named from 
the districts which they respectively inhabit The one is found 
on the high granitic range ajround the forest of Diu^moor; 
and the other on a no less steril tracf at the source of the 
river Exe, on the confines of Somersetshire. The Dartmoor 
sheep have white faces and legs, and the males have horns. 
They produce excellent mutton, which has been long known 
in I^ondon under the name of Oakhampton mutton, £he dliimals 
being killcd^there, and their carcasses canded thence to London. 
But t]|^e term Oakhampton mutton is applied also to the Ex¬ 
moor sheep killed at the same place, as well as to the crosses 
between these ^wo breeds resp«*cfively and the larger sheep of* 
the lower country.. These wild«little shee^i aj'e reared in their 
dative pastures ofi h4ith, and fattened in th^ lower country. 
They are gradually disappearing in consequence of the effects 
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of crossing. They are cliiefly crossed by tlio Southdown or 
Leicester, and the crosses witli the Leicester are jireferred. 
The Exmoonare yet smaller, more wild, and more iiiitractable 
than the Dartmoor. Doth males and females have horns, 
with white faces and legs. Their wool is loitg am^ soft. The 
males ara distinguished by a' beard beneath the chin. These 
sheep arej like the Dartmoor, rapidly disappearing by the 
effects of crossing; they are giving place to otlier breeds, suid 
especially to<the Cheviots, which have been introduced into 
this district with great advantage. 

The races of sheep tliat have been referred to may be sjiid 
to be proper to the mountain-^, lower moons, and elialky dowas. 
The sheep of the lower country art* usually of a. larger si/e, 
and more productive of tlesh and wool, and they are all desti¬ 
tute of boms. 

The breeds of this class tp be here refeired to are llu* Old 
Lincoln, the Romney-mansh, ihe Devonshire \otl.s, the .New 
Leicester, and the Cotswold. 

The Old Lincoln formed a raei* t)f coarse heavy sheep, hear¬ 
ing an enormous fleece of long uool. In this respect they were 
the most remarkable slu>c]) in Ihirope. IJiit few of the ancient 
race remain, nearly all having been crossed moi'o or less by 
the lighter sheeji of modern times. I'hese crosses, however, 
are still very weighty animals, and afltu’d large supplies to 
London and other markets of ejmsumption. They are fed in 
numbers on the rich marshes of the Thames and elsewhere. 
They frequently weigh from 50 to GO lb. per quarter. 

The Romuey-inarsh is the term ajqdied to the race of heavy 
sheep kept from time immemorial on the alluvial tract on the 
southem Cbast of Kent termed Romney-marsh. Tlie sheep 
of this rich tract are lai’ge, yielding a heavy fleece of long wool. 
The older Romney-marsh sheep, 'though esteemed by the 
butchers, were regarded as being ve.*'y defective in form ; jts 
•having narrow breasts, large hcllic-s, and coarse extremities. 
It is long since they, have been crossed byjthe-new Leicestep, 
which had the e^'ectof diminisliing their size and lessening the 
quantity of them wool, but of -improving their general form, 
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and giving them a better disposition to fatten. It was found, 
how(!ver, that besides the decrease of weight and deterioration 
of the fleece, the cross breed was less suited to the cold open 
pastures of the marsh. They were driven mto4he ditches by 
the strong^uth-westcrly gales. The breeders of the Romney- 
marsh, therefore, now abstain from crossing, and endeavour to 
revert more to the characters of the original breed. 

The Devonshire-Notts formed a race of long-woolled sheep 
proper to the lower parfe of Devonshire. The*?! used to be 
two varieties, the Dun-faced Nott, and the Bampton-Nott. 
They formed a clumsy race of sheep, with thick skins, bearing 
long close wool. They are now nearly extinct in their pu^e 
state, having been almost universally crossed by the Xew iTei- 
cesier. This cimsing has been singularly beneficial, the re¬ 
sult beiug»a race of long-woolled sheep of great size and good 
form. Many of the shcei» of Devnnshu’e are now to be ranked 
amongst the largest in the kingdoril. 

To these breeds might be added others which may be father 
said to have once o.xistcd than to l*e now found. Such were 
the Old Warwickshire*, the wool of which resembled that of 
the New Leicester, the ()ld Leicester, which has mei'ged in 
the modern breed, imd the ohl Teeswater, which in like man¬ 
ner has had its characters entirely modified by the effects of 
crossing. These last were the long-woolled sfieep of tlie dis¬ 
trict of th(! Tees. They w;ertf a very large race of sheep, ar¬ 
riving at great weight, and being very prolific of lamb$. The 
wool produced w'as IcBig and heavy to the fleece. The traces 
of this breed are now' only to be recognised In th» flocks of 
a few* breeders, distinguished by the superior aize^of die ani¬ 
mals. The Old Iri.sh breed extended, w’ifl\,some difference of 
characters, f»vOr the Avhoje of the less elevated parts of Ireland. 
These sheep w'ere of large size, had coarse heads, flat sides, 
and niUTow chests. Tliey have^been universally crossed by 
the New Leictstcr, so that it is diflicult to find an individual 
unmixed bl6od*in±he Avhole*country. * 

The New Leirt^steV,' is fi’e(|uently tcrn^*d ti;c Dishley breed, 
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ti-om having been produced by Robert Bakewell of Dishlej^, in 
the county of Leicester. This gentleman was the son*of a con¬ 
siderable famer, and,' about the year 1755, began to tm-n his 
attention to those improvements in the form of animals, by 
which he became so distinguished. The precise #^ps which 
he followed in the forming of his breed of sheep are not known, 
as he chose to observe an entire mystery on the subject, and 
left not a single written memorial behind him of his curious 
and important experiments. It has been supposed that he de¬ 
rived some of his first sheep from Lincolnshire, and this is ren¬ 
dered, probable by an admission in one of his own letters; but 
it is rather to be believed, that the Warwickshire^ and other 
loifg-woolled sheep of the midland counties, were resorted to 
ns the chief basis of his Jinrivalled stock. It may be too, that 
there was a slight intermixture with the blood of some of the 
finer wavolled .sheep, of which the records ai’c now for over lost. 
But whatever were the steps which Mr Bakcwell pursued, it 
was by breeding from animals of the form required, until he 
arrived at the properties aimed at, in the progeny, that he gra¬ 
dually corrected the defects, and improved the form, of the 
animals. He wasAvell aware of the external characters which 
indicate a disposition tt» fatten, and, Iw a steady cour.se of se¬ 
lection continued during a lifetime, he obtained animals of su¬ 
perior feeding proi)ei‘tie.s to any that had been before culti¬ 
vated. By constantly breedings too, from iudividuiils of hi.s 
own flock, and consequently near of blood to one another, he 
gave a permanence to the characters of'Iiis breed wliich it re¬ 
tains to the itrcsent hour. Mr Bakcwell adopted the practice 
of letting out his rams for the season, and this contidbuted to 
the general diffusion of his breed. Succe.ssors to Mr Bakewell 
have continued the same system, and be.stowed tiie.^itmost care 
in maintiiining the purity of their flocks : and thus from the 
county of Leicester as a centi’e, this bueed has spread to evei»y 
' I)art of England where the breeders have thought fit to receive 
it. It has entirely changed the character of tile greater pa*ft 
of the long-w'oo}led greeds of this king<^m,' and been mainly 
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instrumental in causing the substitution of long-woollcd fi>r 
short-woollcd sheep, which has taken place to a grc^it extent 
throughout England. 

The sheep of the New Leicester breed are inferior in size to 
the other )'arieti«!s they have supplanted. The wool is but of 
moderate quality, and in weight it falls short of tha^of the lar¬ 
ger breeds. The value of tlie breed, therefore, does not con¬ 
sist in the size of the individuals, or the quality or abundance 
of their wool, but in early maturity and aptitude-^o fatten. In 
these fatter properties the New Leicester has not been siuq>assed 
by any other breed of cultivated sheep. 

The Cotswold .sheep, although the inhabitants of low hill#; 
must be chissed with the sheep of the plains. They inhabit 
the calcareous tract of country which forms the east part of 
(alouccste»shire. They are of massy form and bear long wool. 
The olde» breed has been univers>flly crossed with tlie New T.ei- 
cester, and has been lessened in size,Vthough doubtless improv¬ 
ed in form. But the modern Cotswolds lu'c still a very weighty 
race of sheep. Their m'ooI is longer than that of the New 
Leicester, but not so fine. They are hardy, prolific of lambs, 
and good nurses, and the lambs arc early clothed with a thick 
fleece. They have a tendency to accumulate fat on the rump. 
They are nothing like so perfect in form as the New Leices¬ 
ter, but their hsq’diness, prolificness and size, give them a claim 
to attention amongst the superior breed^ in this country. Tlie 
system of ero.ssiug with the New Leicester began about 60 
years ago; but for a ’considerable period past, the tendency 
of breeders has been to preserve the breed from further inter¬ 
mixture, and to x’evert to the standard of the oWer,rac^ 

The breti'Ss of sheej), bijen, of this country, maybe divided 
into two classes,—^the .sheep of the mountains, lower moors 
aiftl downs,—and the sheep of tjiq plains. 

The sheej) of the fir.st class hhvc sometimes horns and some- 
Bfnes want horns. ’ TOie finest oT them have np horns, namely, 
the Cheviot and the 'Southdown. One'^of tl\eni, th'’ black- 
faeed heath breed, has coarse wool; the Dai’tmooi- and Ex- 
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moor sheep, have long but not coarse wool; and all the others 
have sliort wool. * 

t 

Of the moorland and down breeds, as they may be called, 
the hardiest ia-thc black-faced heath breed, and this property 
points itVmt as the most suitable for a high and rugg<jd country, 
where artificial food cannot be procured. 

The breed next to this in hardy properties, but surpassijig 
it in the weight of the individuals, is the Cheviot. Where 
the pasture elmtsiins a sufficieucj' of grasses, this breed deserves 
the preference over any other known to ns for a mouutitinous 
country. 

, The next breed meriting extensive cultivation is the South- 
down. This breed is suited to a lower range of country than 
the Chertot and heath sheep. To tlu* chalky an<l sandy downs, 
where it is indigenous, no breed can be Itctter fit*<‘d, and it 
may be carried far beyond those limits; but it is uwsulted to 
the more rough and eloyated pastui’es, to which the black- 
faced«and Cheviot are adapted. 

These ai'c the moorland and down breeds, which ajtpear to 
be the most desem ing of cultivation in this country. Of the 
larger breeds of the plains, the New Leicester is well adapted 
to genei’al cultivation ; and, wherever an improved system of 
tillage is established, may he introduced. 


' 2. Impuovbment of Bueed.s. 

The breed of sheep to be rcai'cd in any case must be select¬ 
ed according to the nature of the pasture.s, and the artificial 
means possessed cf supplying food. If a mountain breed is 
selected for rearing on a low arablq /iwin, then'’tlfj advantage 
is lost which the farm possesses of pi'oducing a larger and finer 
class of animals. If, on the otjier hand, a lowland breed is c&r- 
ried to a mountain farm, an efror of a different kind, but yet 
more hurtful, is, committed ; for a fine rtobk will be ruinecW 
pliiced in circug»stan|ljes where it cannolf be maintained. 

The breed, then, heing selected wbieb is the best suited to 
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the circumstances in which it is to be placed, the pi’ovinco of 
the breecfer is to breed from the best individuals. 

Disposition to fatten, and early maturity, •are the properties 
most regarded in sheep, to be reared for food... But the pro¬ 
perty of yj^ldin^good and abundant wool is not to4)e disre¬ 
garded ; and there is another property essential in the rearing 
of this class of animals, namely, hardiness and sound health of 
individuals. 

Tn the case of the sheep as of the ox, refincnii^nt in breed¬ 
ing m?iy be earned too far, and with more danger. By breed¬ 
ing from animals near of blood, the same means existjn the 
case of the sheep as of the ox, of giving that prematurity of 
age which produces fineness <»f the hones, and a disposition lo 
fatten. But it is attended, too, with the same effettt, of ren¬ 
dering tlnj animals more delicate, and subject to diseases. It 
seems a violence done to nature, »vhen carried too far, and the 
animals show the effects of it by hecoining too fine in their 
skins, by ceasing to lu’odncc wool in sufficient quantity, J)y the 
females ceasing to yield milk, and by the males becoming at 
length unable to continue their species. 

Whenever, then, the sheep of any flock become too near of 
blood, the breeders should resort to the best animals of another 
family, hut of the same breed, to continue his stock. This 
species of ci’ossing is now (*asy, since thci’o is sl;arcc any of the 
cultivated hi'cetls of which siqu'rior nudes may not be procured 
from other flocks. In the case of the ]S\*w Leicester, so widely 
diffused and highly improved, no necessity can exist for breed¬ 
ing from animals too nearly allied. 


.3. Form. 

In the sheep, as in other animals, certain external charac¬ 
ters indicate tU disposition tc* ttvtten, and at an eai’lv age^b 
@ther charactSirs •indicate a disposition to produce wool, and 
the quantity of p^ool^ it has been said, iii not'to be disregarded 
in the rearing ^of the sheep. But the main pilrpose !n rearing 
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the sheep in this country being for food, the province of the 
breeder is to accomplish this object with as little sacrifice as 
possible of tha secondary qualities. 

A property that indicates a tendency to fatten in the sheep 
iis in the’ox, is a general rotundity of form and fineness of the 
bones. The chest should be broad, the ribs well arched, and 
the back and loins, accordingly, broad, Hat, and straight. The 
sheep, like the ox, occupies, independently of the neck and 
head, neiu’ly 4 rectangle, and the larger the proportion of this 
rectangle which the bod}- occupies, the more perfect is hisfform 
as a fattening animal. 11 is body, therefore, should be large in 
proportion to his limbs, or, in other words, his limbs should 
be short in proportion to his body : his breast should be well 
forward, and his belly straight; his head should be small and 
his ears thin; liis limbs to the joint should be Hinjliy, below 
delicate and covered with short, hair: liis skin slioul^d be soft 
and elastic; his wool soft to tht; touch, thick, and <‘oniing well 
forward to the face, but not covering it: his face and forehead 
should be covered thickly with short hair, and his eyes, sm! in¬ 
dicative of health, should be lively. 


4. Hearing and Feeding. 

In the rearing and feeding of cheep, the system to be adopt¬ 
ed must depend upon the nature of the farm, and the kind of 
stock. The treatment of momitain-slieep in an elevated coun¬ 
try is, of necessity, very different from that of the lai'ger sheep 
on an arable fa,rtn. It is the rearing and feeding of the latter 
which may be first,considered. 

The female sheep arc ready to receive the rarn jn October, 
or .sooner; but the precise period is determined by the foiiWard 
condition and constituti.ni of the aninrals. A medium period 
‘is from the 5tb to the 10th 0 / tictober, in whiehii’asn the ewe.s 
will begin to lamb iwevious tirthe bogii’iiing 6 f .March, and 
the principal period *f lambing be in tlfie e;irly part of that* 
month. 
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To prepare the ewes they should receive good feeding for a 
time previous to the male being introduced; and, for this piur- 
pose, they may be turned upon tlie stubbles where *the young 
grass is for a fortnight before. The ram is put into the field 
where the^we.s jire pasturing, and herds along with them. He 
covers them as they come into" season; and 1 ram is consi- 
deretl snfiicient for 80 sheep. In order to show >^)at females 
have received him, and what have not, it is usual to smear his 
brea.st with j)igment, widch appears upon tlie fieeces of such 
ewes? as he has covered; and if more than one,ram is with the 
flock, then, by smearing the rams with diflferent-colonjed pig- 
m(*nts, as red and blue, the progeny of each is known. Such 
ewes as have not received the ram may be taken from amongst 
the breeding-.stock and fed for the butch(?r. 

Kams^u’e fit to propagate their species in the autumn of the 
second year. Well-fed femules*will receive the male even in 
their fii*st year; but the proper period is in the October of the 
second year. 

The food of sheep is heritage, ujton which they feed during 
summer. In winter, when the pastures fail, the fi'Piling-stock 
mv fed on a full allowance of turnips, or olflier succulent food ; 
but the ewes are suttered to pasture during tin* entire wintei’, 
and merely receive such an allowance of other food as is re¬ 
quired to keej) them in comlitiou. During hai'd frosts and 
snow, they may receive hay, which m.-iy be either given to them 
from racks, or simply spread upon the groxind. They thus 
pasture in the fiehfe, receiving hay when occasion requires,' 
until within a few weeks of the period of lambing,^when they 
should receive an allowance of turnips, or othjr ,«uccnlent food, 
laid doxvn in the fields where they are pasturing? • 

When tho period of lambing arrives, every vigilance is ne- 
cessjary on the part of ttie shepherd, lie must he at all times 
»at hand to assist the Vvvths. lie must take his necessaxy rest 
only during (the day, and for%tl*e shortest time possible, wh&ii 
rhis place carf be siypplied. When a house is not at hand, co¬ 
vered pens mi^t bp erected in tlie fields, Und the ewes, when 
about to laml). brought to t.l«? pens. 
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The birth the young must be assisted, but not precipi¬ 
tately. The proper position of the foetus is with Its head 
couched b^tw^en its fore-legs. In other positions tlic birth is 
difficult, and it genei*ally becomes necessary to turn the foetus, 
which is done by elevating tlie ewe from Uehin^. Expe¬ 
rienced shepherds are acquainted with these duties. 

Wlien the young is bom, it is to be immediately recognised, 
ana licked by the dam, and assisted to the teat when neces¬ 
sary. WTien the lamb of any ewe dies,* another should be sup¬ 
plied to her ; either one of the tAvins of another ewe, or' one 
that hai}j,lost its own dam. Sometimes much difficulty is ex¬ 
perienced in getting the ew'e to adopt another lamb ; and cases 
even occur, when the ewe, from some unknown cause, deserts 
her own young. In proportion as the cavcs have lambed, they 
should, if possible, be transferred Avith their young ^o a field 
of ncAV grass. , 

An operatioyi to be performed upon the lambs is castratuig 
the ma]ps AA'hich are not to' be reserved for rams. This may 
be pciformed in a fexv days after the birth, generally in 8 or 
10 days. It is done by the shepherd, \A ith an assistjint to hold 
the animal, and, at ‘Jie same time, it is usual to cut off a por¬ 
tion of the tail. The ojieration is performed on lots of the 
lambs, and not on each singly as it reaches a 001*13111 age. It 
is AA'ell that it be • performed early, the difficulty and danger 
increasing Avith the age of the .aninial, and that the Aveather at 
the time be dry, and, if possible, cloudy and mild. 

The lambs continue A\-ith the cavcs sucking them till the pe¬ 
riod of AA'eaning, aA'hich generally takes place by the middle of 
.July. Weaning Js simply performed by removing the young 
from their d£tms, and keeping them for a time so far asunder 
that they may not be disturbed by their mutual blea|iings. 

When the lambs are weaned, the cavcs should be milked, for 
the purpose of relieving their udders and running them dryi 
by degrees. Three milkings AA'ill generally suffice, though, 
should any particuhu* oases require more, it is. the- province of 
the shepherd to attfend ito them. Supposing t^e lambs to bo 
Aveaned in the eveiiing.rthe first n.ilking may take place in the 
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following evening, or in 24 hour§ ; the next at “an interval of 
.30 hours; the last at an interval of 48 hours. When the 
ewes are to be milked, they are driven* into a narrow pen, the 
milkers, with pails, milking the ewes from l^ehiud ; and on 
each ewe,koing»milked, she is turned round in the « on by an 
assii^tant, the milkers continuing their work until, the wliole 
are milketl. 

Aftei’ being weaned, tlie lambs receive the name of hoggets, 
or liogs, the rams being t((rmed tup-hogs, tlie e;>itrated males, 
wetfier-hogs, the ewes, ewe-hogs. 

The wether and ewe hoggets are now pastured toggther ior 
the remainder of the season. When winter appioaches, or ra¬ 
ther when the pasture fails tow.ards the end of October or be¬ 
ginning of Xovember, tlie hoggets, male and female, are to be 
])ut on a»full allowance of turnips. The turnips can either be 
conveyed to the ground where the animals feed, or the simpler 
jiroccss be adopted of penning the^sheep upon the turnips. 

AV'hen the sheep are penned upon the turnips, they ^jro con¬ 
fined to a given space, generally sufficient for them to consnmt 
in one week. The tenijiiwary fences usc'd for ]»enning them 
consist cither of wooden hurdles, or nets,•the latter being the 
most economical and convenient. Tn this space the sheep con- 
.sume the turni]).s, and when they have eaten them close to the 
ground, the Remaining portions of • mk . 193. 

the bulbs are picked ujj by means 
of the hoe, Kig. 1!)3, so that the 
sheep may be enabled to eat them 
wholly up. 

When they have consumed one space, tli® pens are shifted 
to another, in such a manner as to leav^j the grouifd already 
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cleared'open to the animals for walking over and restipg upon. 
A rack, Fig. 194, should be placed in the field with hay. 

Sometimes 'when young sheep are penned till late in spring, 
they find difScuUy, from their teeth becoming loosened, in eat¬ 
ing the tUi-nips. In this case, the turnip-slicei (Fig. ,47 or 48) 
may be employed, and then the sheep may he brought from 
the turnip-field, and have the turnips laid down to tliem in a 
field of dry sward. 

The young Sheep or hoggets are in this manner fed on tur- 
nij)S till the grass is ready in spring. 'J’his will he early in 
April, o'', in the southern parts of the country, in March ; for 
shoe)) do not re<iuire the same full herbage as cattle, and may 
therefore he turaed out at an eaidier pexatKl to the fields. 

Should the turnips fail before the pastures are ready, tlien 
the young sheep are to be carried on by substitutes, hay, or 
even com. It is rarelv, however, necessarv on a well-ordered 
farm to resort to this costly, species of feeding ; yet, when ne¬ 
cessary,- it must be done, since this inconvenience is less than 
the evil of .suffering the stock to lose condition. 

The period of shearing sheep depends upon tin* forward con¬ 
dition of the auimal4. When fat, the old wool begins to come 
off more early than when they are leas forwanl. Good condi¬ 
tioned sheep may be shorn in May, but always early in June; 
the precise period being denoted by the state, of the wool, 
which comes readily off when jilucked, and which would fall 
entirely off were it not shorn. 

About eight days previous to shearing, tiie sheej) are driven 
to a pool, if possible in a running stream, and three or more 
pei'sons are to stand in this jiool. The sheep are brought for¬ 
ward to a pen on tlm bank, and lifted into the pool one by 
one. The first of the persons in the jiool seizes fbe*shoep by 
the wool; and keeping it on his back, phmgcs it well from side 
to side. He pitsses it on to the person riext in order, and he 
in like manner plunges the anim'al in every direction. This 
person then passes it oft to the third, who t xai'nines the fleece 
as well as circumstanced will allow, plunging tKe sheep at the 
.same time, and th'us fiftishing the operation. The animal is 
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thus passed through tlie hands of three persons, and sometimes 
more ; blit the last should be a trusty person, such as the shep¬ 
herd himself, whose duty it is to see 'that the jEieebe is com¬ 
pletely washed and freed of sand and impurities. 

* This degcriptipn has a reference to young sheep or hoggets, 
whose management we are now considering ; butthii same me- 
thod*is applicable to all the sheep upon the farm,* young and 
old, with this difference, that the ewes, which arc at this period 
suckling their young, have the lambs separated from them 
duriftg the process of washing. 

The sheep being washed, are driven to a clean pas^’e, and 
when the fleece is dry, which it will be in a few days, if the 
weather is good, the sheep may be shorn ; but it is better tfuit 
seven or eight da 3 'S should elapse before shearing them, in 
which cajpc the yolk of the wool is renewed. 

Whey the sheep iu'c to be sbeu’n, they are driven to a jien or 
other enclosed space, and brought, one by one to the shearers. 
The sheep to be shorn is first placed upon his rump, am^ tik- we. 
the shearer, with the shears (Fig. 195), beginning at tlie 
neck, clips in a circular tUreetion down the belly towards 
the back. The animal is then laid on his side, and kept 
down by the leg of the sliearer, who clips the fleece all 
round to the back. Turning the animal on the other side, 
he elijts in like manner round to the back ;»then raising the 
sheep, he clips the part of the fleece not yet cut away, and so 
lets the animal go, tjiking* care that it’shall not entangh; itself 
with the fleece. Tiic fleece, as soon as it is shorn| is taken 
away by an attendant, S])reud out, neatly rolled i^) with the 
inner surface outmost, and then deposited ii^ some dry place, 
until it is packed in the wool sheets. * • 

W^hen 4ho animals are shorn, they arc frequently mai’ked 

M % , »**•• * Fiir tgfl 

witlj a stamp (Fig. 19o), dipped hi boiling tar, to dis¬ 
tinguish the kinds amk ages of the sheep. This«kind of 
mark, though convenient, is ^jurious to the wool. 

After the opcBatym of clipping, the young sheep are 
termed shearli^' sl;eep ; the castrated onalds, shearling 
wethers; the^lemales, shearling ewes ; tjie I'iAns, she wling tups 
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or rams. But it is common to apply to tliem at tliis period 
the following terms:—The shearling wethers are terfiied din- 
monts; the fi^nmles are termed gimmers ; and the rams are 
still termed shearling rams; and these names the animals re¬ 
tain imtiUthey are shorn of their second fleece in tlv* following 
year. . 

The sheairling ewes or gimmei's are, after being shorn, kept 
at grass for the remainder of the season, and they receive the 
rams in October in the manner described. 

The shearling wethers or dinmonts are soon after shellring 
fit for tjic butcher. They ai’e then about one year and throe 
months old. If of the Leicester breed, they will weigh 10 lit, 
or'18 lb. the quarter, and their fleeces will Avoigh 7 lb. each 
or more. . 

But should the pasture be inferior, the breed biyJ. or the 
stock not in sufficient order, cr should the state of the .markets 
' render it inexpedient to sell, then the dinmonts may be kept 
upon t^te farm for one winter more. In this ease they are pas¬ 
tured precisely as when they wore hoggets during the remain¬ 
der of the season : and when in autumn the pasturi's again fail, 
they are penned on' turnips, and treated in the same manner 
as in the previous iviuter. 

The dinmonts are frequently sold fat before they have com¬ 
pleted the entire'winter’s feeding. But it is more common to 
keep them during the winter on. turnijis, to put them ujxm 
good iind early grass iii spring, and to dispose of them .after 
they are shorn. They are then two yeai s and two or three 
montlis old, and ‘have yielded two fleeces to the breeder. They 
Avill weigh at thi^ age from 25 lb. to 30 Ih. the qutu'ter or more, 
and theit flefeces will weigh about 8 lb. 

These and other sheep, after they arc shorn of tliwir second 
fleece, are termed two-shear sheep; the males not castrated are 
simply tups or«rams ; tlio. males castrated are wethers, and the 
females are ewes. It is moro'paofitable to be able to feed off 
sheep when .shearlings than to retain thcfji till 'they arc two' 
years old. The fdrmcB is the perfection of fe^iding; but it is 
a perfection attainable on ever} arable farm ni this epuntry 
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ou which tomips can be raised, and a superior breed of sheep 
maintaiifed. 

In the practice of the farm, then, the male^hebp are dis¬ 
posed of either after having yielded one fleece^or after having 
yielded two fleeces. Such of the ewes as are reared on the 
farm, bu^ are not to be employed for breeding, may.be tr^sated 
in tlfc same manner. 

But with respect to the ewes upon the fann kept for breed¬ 
ing, it is necessary, after they have borne lambs for several 
yeiUTS, to dispose of them, and to supply their place 1 y younger 
ewes reared upon the farm. A certain number oi gimmers 
being each year added to the breeding stock, an equal niunbor 
of the oldest ewes are disposed of, and thus the number of 
breeding sb(*t-p is maintained. , 

And n,ot <inly arc all owes which havt; borne the required 
number^ of lambs to be disjajstal of in this manner, but all 
breeding sheep, of whatever age, that are not healthy, or that 
are of a defective form, and tlieir *place is to be suppjied by 
the younger and better stock reared upon the gi’ound. 

These, then, have been the principal points of practice in 
the managemcmt of a sheep-stock reared upon the farm ; The 
female stock, like the males, were suckled by the dams till 
.1 nly ; they were then weaned, and pastured witli the wether- 
hogs during the remainder of the season, whtn they were put 
together with ihe wcther-hog5 on turnips before winter; they 
were fed on turnijis till -dpril, when ftiey were turned out to 
pastui’c along witli tlie uether-hogs ; early in .Tune fliey were 
dipt ’; in the month of October they were joiived to the rest of 
the owe stock, suj)plying the place of the olt^r ewes that had 
been disposed of; and after tins time the^' were itreafbd in all 
respects aii- lireeding ewes, and kept upon the farm till they 
have borne hunbs for fliVee or four years. The males, it has 
J}een seen, were ctistrated a few days qfter birth,*—were weaned 
in July, whep they received name of wetlier-hogs,—wefe 
fliastiurcd diu'Hig.thp remainder of the season, and were then, 
together with the e\^e-hogs, penned on turnips; in the following 
April they were put on gi’as*, and by jthe loginning of June 



llu-y wore waslieil and elii>t : tiuw uuii i.eeived ilie name of 
dinmonts, when tlioy were fat, and ready to be sold* as soon 
. afterwM'dS asi convenient: Or when, from the deticieney of 
feeding or other cause, tliey were not then ready for tlie 
butcher, they were again pastured diu’ing the syinmei', a secodS 
time penned on turnips, and generally pastured till they were 
<^t the s4cond time, whenjtlfey were wethers and in ^igh 
perfection* #ith regard“to grow A and fatness. 

Sheep, espMially whlh fat and loaded with wool, are often 
unable to rise when they ha^T fallen upon tlreir hacks i» any 
holloa' ]^ace, and ^!bey will perish if not relieved in time. To 
"guard against these and all other accidents, sheep must be 
regularly tended. They must he examined at least twice iii 
the day ; they ai’C to be cleaned when necessary-, by cutting 
off clotted wool, and above all things they are to h<^ guarded 
against the attacks of maggo^. In the latter ease, a deeoetiiin 
of tobacco mixed with spirits of tar, aiul in some eases a ,s ,>lu- 
tion offSablimate of mereufy, are the remedies eommonly em¬ 
ployed., Their heads are frecpiently injured hy the attaeks of 
flies ; for which a little tar spread ui»oii the wound is the mo.st 
frequent and the li*.st remedy. 

In the whole treatment of sheep, geiitleiufss is of gre.it mo¬ 
ment. The Worrying ami harassing of tliem by dogs is never 
to be thought of.- In upland pastures the faithful dog is es¬ 
sential to the shepherd ; in an enclosed country the necessity 
for employing him is greatly lessened, and he is always to be 
used with'temperance and humahity towwds the flock. 

The treatment of a lowland stock has been described, where 
the breeder is likewise tjic feeder; hut sometimes the object of 
the breeuor is not to feed the .stock which he reju's, hut, after 
having brou^t it to a certain age, to dispose of, it,,to others, 
who will feed it. ^ ^ ‘ 

Sometimes,-on ^he other hand^ the di^gn of the^farmer i^ 
not to breed sheep, but to buy cl\< 9 ]xi from others wjiose interest 
it has been to rear ^d, not to feed then^, ,Tho effecting of, 
these sales, on the one hand, and\he makii^ of,,these purchases 
on the otlicr, coristltutfj one of- the branches of fiirming as a 



buiuness. But it is a braii;ch^ii|riiidb' j 
but musf be learned by pnaetice. 

One of the braaohes^ Bheep<‘iaii1ti 
is likewiae the feeder, is the reu^g of latabe 
when fattegedi «The tainba aira fbttoned b^ tlte 
motheni; a^ are Merely dui^i^ whan ^ey areaeady for 
being killed. The feeding o^^># lambs in the house for ear^ 
consumption^is also practised, and iij^'some parS ^ias been 
brought to a system. This branch of^Tnanagenj^nt need not 
be described. The sheep of the Tiorset breed>te valued as 
being the best suited to yield early lambs in this puuiaer. 

Grass in summer aiid turnips in winter, with a Settle hay for 
the ewes, have been spoken of as the food of sheep. The basis 
of this system is the turnip crop. But, in certain eases, this 
mean of support may fail or be Avanting, and it then becomes 
necessary to resort to other substances. Potatoes, mangel- 
wurzel, and other roots, may be eajen by sheep as well as by 
oxen ; and cabbages and rape ai-e perfectly suited to the pur¬ 
pose of feeding them. 

A11 kinds of farinaceous food aie consumed by sheep. When 
com is given, it is the common practice to laj down the .sheaves 
unthrashed, when the sheep readily separate. the grains from 
the straw. ' ^ 

Brewers’ grajns may be given to sheep ; and they will con¬ 
sume this nourishing substanw readilv. Oilcake, too, is well 
calculated to fatten sheep, and may bo iised occasionally where 
cheaper methods of carrying on the stock are Avanting. 

Attempts have sometimes* been made to .sofl shoep' during 
summer, in the Siime manner as horses and ox»n. This prac¬ 
tice is common on the Continent, where tlw sheep ate kept in 
pens and lit^erfed ; but it j{.s made no j>rogress, nor is it likely to 
makftany progress, in England, so mimh moire simple^and cco- 
ifomical is the turning'out th^a^imals to pasturb in the fields. 

Besides eominon food,' thcrcs is a condiment, Salt, of great 
ifoportance. t(f shdep,' as to alj Homestid dninjals, but which is 
too much neglec^d iirtho rural economy of thiSjCoiintry. If laid 
Qn flat stones or in troughs, the animals Vvill diiickly find their 
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way to it, and will be seen to wait for their daily portion of salt 
with as much eagerixess as for their periodical supplie's of food. 

I have spold^n of the management of aJowland breed of sheep. 
It is necessary to consider also the treatment of the animal 
under circumstances entirely different; that is,< when reared and 
pastured in a country where.cultivated food is either wanting 
or to be procured in limited quantity. 

The Cheviot sheep are reared in an elevated country'. But in 
the places where they are produced, turnips and the cultivated 
grasses may generally be supplied in certain quantity. 

In tte rearing of this breed, the rams are usually put to 
tl?e ewes from the middle to the 20th <rf November, so that 
the liunbs shall begin to drop about the 'first of April. Tho 
ewes generally receive no further feeding during the period of 
gestation than hay in falls of snow. This may be supplied to 
them from Yacks, or simply laid upon the surface of the snow. 
The ground is frequently cbvered witli snow for six weeks; but 
it is Sometimes covered for twice that period. During the 
winter, therefore, a store of hay should be in reserve for three 
months’ consumption, and this may be caUailated at the rate 
of 1 Jib. for the ewes and older sheep, and 1 lb. per day for the 
younger sheep. Should the winter be mild, what is left remains 
till the--following season. 

Where turnips are raised, these are given ?«lso to the breed¬ 
ing stock. The ewes receive them .during falls of snow, and in 
an especial degree when the lambing season axTives and during 
its continuimee. “ 

When both fiay and turnips are to be supplied, it will be 
proper .cither te give them at the same time, that is, a portion 
of hay and a portion of turnips each day, or to begin witli hay 
svnd end with turnips; for to begin jvith turnips ahd end with 
hay is to cause the sheep to pass from succulent food to one 
^which is less grateful, s<5 that; at^time elapses before the animifis 
are reconciled to the change. But when turnips'arc given, and 
hay supplied at the same time, the sheoj) take’to this variefJi 
of feeding very^eadify. 

The process of lambing in'those high districts demands 
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the utmost vigilance of the shepherds. They must never be 
absent night or day, but relieve one another, and inspect the 
flock at short intervals', so as to assist the parturition of the 
esv^es when necessary. * 

Sometkfies tfie lambs at their birth are so weak that they 
cannot rise to tlieir teat, and thus perish or are foramen by the 
dams. . The shepherd assists them in such cases, and frequent¬ 
ly takes the ewe with her young to a house or place of shelter, 
whei^B they can be attended to. When the e\^s liave twins, 
and thus have two lambs to nurse, it is usual to give them a 
more liberal supply of food. For this purpose it is coffvenient 
to have an enclosure of early grass near the place of lambing 
or the shepherd’s cottage, to which ewes with twins, such as 
have too little milk, and such as are sick or infirm, or from 
any cause require more attendance than tlie rest of the flock, 
may be 1:aken. Though various ewes produce twins, it is re¬ 
garded as a favourable circumstanpe in the case of this class 
of sheep when one lamb can bo reared for each ewe *of the 
flock. Tt is Avell when 19 lambs can he reared for every 20 
ewes. , 

As soon as the weatlier is favourable, after a considerable 
number of the ewes have lambs, they are collected into a fold, 
and all the males castrated, except such as ^are resesfved for 
rams: and tho sooner the operation is performed after the 
lambs .are a few days old the "better. , 

When the period of shearing arrives, which is known by the 
wool being fully g^own, tlie sheep arc washed, sometimes by 
men standing in the pool, who wash each sheep separately, in 
the manner before described; or, when the fldfcks ^reJarge, by 
causing them to swim two or three times iSirough the water to 
the opposite l^ank. Aft** being washed, they are kept as much 
as possible on ground where they are preserved from rubbing 
on banks, or otherwise soiling stheir wool. In two days, if 
there be no rmn, they may be* shorn, but it is better to wait 
seven or eight days. The wool is shorn in4:he manner before 
described, and jstordd in a proper place tOl [packed in sheets. 
As soon as each sheep is shorn it may be marked with a stamp 
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dipt ill boiling tar. The mark is made on different ^arts of 
the body,^ the near shoulder, the far shoulder, the near rib, 
the far rib, so as t&at the different kinds and ages of the sheep 
can be known ftt a glance. r 

About the middle of July the lambs are ■we'&ncd,*vdien such 
lambs as ar^ to be disposed of are scpai’ated from the remain¬ 
der and sold. The lambs, now hoggets, are put on such good 
pasturage as the farm affords, and supplied, if possible, with 
turnips throu^iout the winter, at the*rate of a cju’t-load for 7 
or eight scores in the day. 

Som& farmers still milk their ewes for a few weeks ; but the 
mere approved practice is to milk them only for a few days, 
merely to relieve the ewes of their milk by degrees. 

Before winter, it is a general practice, the utility of which is 
experienced in a very elevated country, to smear thS skins of 
the sheep with a mixture of far and butter. The practice in¬ 
deed is found to deteriorate the wool, by staining it, and ren- 
dering'it unfit for receiving the brighter colours in dyeing. It 
is found, how'ever, conducive to the healtli of the stock in an 
inclement coimtrj\ destroying vermin, of itself an important 
object to the health of the sheep, and acting to a considerable 
degree in defending -the animals from cold and moisture. The 
mixture is prepared by boiling the butter, and mixing it W'ith 
the tar, and sometimes by adding some milk; the proportions 
employed differing according to the i practice of different farms 
and districts. In some places 6 lb. of butter to 1 gallon of tar 
are cousidcretl sufficient for 20 sheep. The period of smear¬ 
ing is the" cud of October or beginning of November, that is, 
before t?ie rams' are admitted to the ewes. The metliod is, to 
place the animal u^on a stool, 

Fig. 197, to separate the wool, 
and with the ,end of the finger 
to smear the skin longitudl-* 
nally from head to tail. One, 
man will smear ffiom ,20 to 25 
sheep in a day. t , , 

It is a general error on merely stock farms to plough up, too 
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much of the land for crop, or to intersperse the cultivated land 
with tlie range of the dieep pasture. The object of tillage on 
such farms is to raise turnips and clover-ltay, fdr keeping the 
stock throughout the winter months, and', this^being attained, 
tlie formal ought rarely to carry his system of tillage fm-ther. 

In many cases, indeed, the farmer of a mountain farm has 
also a sufficient quantity of lowland groimd to combine the 
practice, both of rearing sheep and feeding them. This, when 
it occurs, is beneficial; ’but when it does not ebcur, the pro¬ 
per occupation of a mountain farm is to rear sheep, and not 
to feed them; and the general principle of management is to 
sell the sheep which are reared to the feeder as soon astheyh%ve 
come to tolerable maturity, that is, either after the first win¬ 
ter, when hoggets, or after the second winter, when dinmoftts. 

Reared in yet more elevated districts than the Cheviot, are 
the Hlask-faced heath sheep. These are the hardiest of all our 
races of sheep, and in the parts oC^ic country where they are 
principally cultivated, they must depend chiefly or entirely on 
the natural herbage of the farm. 

The rams are generally put to the ewes after the middle of 
November, and one ram is assigned to sixty ewes or less. The 
lambs intended for wethers are casti'ate<l somewhat later than 


the other sheep : they are weaimd late in July, and the ewes 
milked sometipies for a few weeks. The sheep are shorn from 
the end of June till the iqiddie of Jul;j ; and when they are to 
be washed, they tire driven to a jwol or deep stream, and forced 
to leap ft’om the banlc. This being a voi’y wild race of sheep, 
the same delicacy of mautigement is not necessary or practi¬ 
cable as in the case of the more docile brecflls ol^ thj plains. 
They are shorn in the same manner as tke other sheep ; and 
opportmiity iS then taVjii to place upon them their distin¬ 
guishing marks. In all cases they should be smeared; for 
though, as in the case of the CJieyiot Slieep, the wool is injure,^ 
by the process, this is more thbn compensated by the benefits 
^tesulting to the flock. , 


The food of Jhese*hardy sheep is in summer and winter Ihe 
same ; and all that can be generally d6nc is to supply them 
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with some coarse hay during long-continued falls of snow. 
They are sold at the ages which suit the natiure of die farm 
and the convenience of the breeder. 

The management of the other kinds of down or moorland 
sheep need not be detailed. These breeds are.geneusdly in low 
situations,'Where the difficulty of procuring food is compara¬ 
tively little. The nearer the management of this class of sheep 
approaches to that of the larger sheep of the plains, already 
described, the^more perfect will it be.' 


5 . Diseases of Sheep. 

The diseases of these valuable creatures are sometimes of a 
very formidable nature, and baffle all the means cL' remedy 
which are known to us. Of these diseases the most dreaded is 
rot, which often extends oi^er whole districts of a coimtry. 

It is known that this disease is favoured or produced by a 
humid state of the soil and atmo8[)heFe. It is in wet seasons 
that it prevails the most, and is the most, fatal. By drain¬ 
ing land the tendency to it is lessened or taken away. Often 
sheep are rotted by pasturing on the wet parts of the farm, 
whereas-if kept from these parts they remain free from disease. 
Nay, a single sheep that has a disposition to pick up its food 
in moist places will die,,while thte o^Jiiers will not be affected. 

The animal affected does not all at once show symptoms of 
disease; for sometimes it remains a considerable time in .appa¬ 
rent health, and long after it has been removed from the place 
of infec1jpn,^drot/ps and dies. Sheep are every year purchased 
in seeming health, and yet after a time they are found to be 
affected. A moist and even luxuriant ,'v.itumn is dreaded above 
all things by the owner of sheep; for the seeds of infection are 
t^en often spread to appearjp,the foltowing spring, or after 
the lapse of a longer period. 

The signs of rottenness in sheep are familiaf to all shepherds. 
The animal becoipes emaciated, its eye becOme^duU and glassy, 
a blnck purging generally takes place, the wool, or being pulled. 
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comes readily away from the skin, the breath becomes fetid, 
and the brine is small in quantity and high coloured. As the 
disease proceeds, the skin is marked witii spots, rfind the ema¬ 
ciation increases continually, until the sheep ^es. In short, 
tfie term i;pt expre^es truly the state of the animal# The dis¬ 
ease proceeds with various degrees of rapidity; sometimes it 
attacks the entire flock suddenly, and sometimes *its progress 
is gradual, and it affects only a given number of inditiduals. 
Graziers often avail themselves of the period jof the animals 
beginning to decline to rid themselves of an jnfected stock. 
During the firet period of being tainted, the sheep jjjive fre¬ 
quently a strong tendency to feed, and if killed in timie the 
flesh may not be perceptibly aflPected. 

In all cases of rot the disease is accompanied by a morbid 
state of tile liver. During the progress of it, the fluke, a small 
animal.^/'W/o/ia hepatica, appears on the parts connected with 
the liver mid the gall-bladder. At first tlie number of tliese 
creatures is small, but as the disease advances they iigcreasc, 
and before death are generally very numerous. In the last 
stage of the disease they have extende<1 the stomach and 
other parts. 

Frequently the disease terminates favourably, the inflam¬ 
matory action going off without destroying the pa^ts. But 
even in this cpse, tlie taint is rarely removed', and years after¬ 
wards, when the animal has been fattened and killed, the 
liver has been found to be diseased, fhe flukes being in great 
numbers. 

The best prevent.,., of Pot is to render tin! soiljlry ; hence 
on all sheep pastures the importance of draining. But should 
the disease, in spite of all precautions, appear, then we should, 
without l^ss'bf time, r^ijiove the sheep to a drier pasture, and 
supply them liberally with proper food. It is only, however, 
"in the early stages of the dise^e, fJiat a chat%e of food will 
usually avail. If tlic disease has proceeded to a considerable 
’ extent, eveif thOu^ it shoulll not hav<! evinced itself by any 
great change pi the external appearafice of the flock, the ani- 



with which they can be supplied. 

Of all the uedioines’ that have been proposed for this fatal 
disease, salt alqpe is that whose virtue has been established 1^ 
any satisfactory testimony. The beneficial effacft of«<|Edt in the 
prevention, and even cure of'rot has been confirmed by the 
observation of &nners in this and other countries. 

r 

Salt indeed will not in all cases prevent or cure the disease; 
for sometimes^fihe tendency to it from particular causes is too 
strong to be counteracted, and, when it has once attacked the 
flock, tqp violent in its progress to be arrested. But though 
salt is not a specific, it is the best means of remedy with which 
we are acquainted. 

If salt be placed neai' the animals in troughs or on flat stones, 
they will eagerly lick it, and when disease threaten^ them, it 
may be given to them in any^juantity in which they will con¬ 
sume it; for it is then sc^p that they are obeying a nati7ral 
instinct in having recouree to the remedy; and in a wet season, 
when disease may be apprehended, no. one should grudge the 
trouble of so cheap and simple a precaution. 

Much has been w*ritten upon- the subject of this disease, but 
all that has been written has nearly left us where we were with 
regard tq the remedy. It bad been long known that wetness 
of the soil, however produced, gave rise to rot; that the best 
preventive was pasturing on dry <ground, and giving sufficient 
food, and^ that the best remedy where disease appeared was a 
change of pasture. To these results of old experience is to be 
added, the .using of salt. 

Another diseass, arising from a different cause than the rot, 
but like it ending in ^emaciation, and the death of the animal, 
is provincially termed pining. This,.disease is accompmiied 
by a costive state of the animal, whereas the rot is never ac¬ 
companied by bostiveness; a^d ^in the rot the liver is always* 
ailected, while in the pining the* liver is sound. 

This disease see^ to arise from the wdht'of exercise, and' 
from the animals, feeding on very dry pasture^. Before the 



cxtengive draining of the pastnre-latidi^ trliece'lrB''haw\ 
the diseawwas unknown. The rot'w«ia.tlien OQmffldn ;’ ^t 
with the draining of the lands the rot diliji^pi^ii^d; and this new 
disease took its place. The former practice of management 
in the districts where the disease now prevails, was keep the 

sheep in flocks, which were moved about along their allotted 
range of pastures. They are now, under a more approved sys¬ 
tem of management, suffered to spread over a large extent of 
pasture ; and thus they are not obliged to takd exercise, but 
are ^owed to feed more on a given spot of ground. 

A change of place and food is the preventive or thcaiemedy; 
and if a change of food is resorted to in time, it is genert^ly 
sufficient to arrest the progress of the disease. Even a removal 
to a fresh heath will sometimes accomplish the purpose, but 
the proper and effectual remedy in all eases Ls a change to a 
more rich and succulent pasture. The disease is sometimes 
very fatal, destroying entire flocksf Jike a pestilence. 

Sheep are subject to a long and frightful train of inflam¬ 
matory diseases. In all such cases, however they may affect 
the animals, bleeding should be at once resorted to, as the 
only mean of subduing the disease, and ^ying a chance of 
safety. The eye-vein is that usually opened in bleeding the 
sheep ; but all shej)herds should be taught to bleed irom the 
jugular vein, ^s being the most suitable. The quantity of 
blood extracted must var^ .with the age and strength of the 
animals. The rule in the case of the sheep as in jhpt of the 
ox, is to bleed freely. The process may be continued until the 
pulse itself is affebted, when it must be iifstauljy stopped. 
Purgative medicines, too, ought to be given ^to the sheep, in 
the case of this class of diseases, and of >these the most ap¬ 
proved are, fipsom salt* jn the proportion of from 4 to 6 oz., 
and ■about half that quantity, or a little more, of Glauber's 
salt. Common salt is often ^p^ied’in countrj^ practice with 
the eflect deSired. On the phrt of shepherds, it is to be o6- 
'served, there* exists* a prejudice against^tb^ administration of 
medicines to sheep,‘doubtless from tiielr having observed the 
little effect usually produced.* But this prejudice should not 
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tfe pennitted to operate where the lives of sheep ore in immi¬ 
nent hazard, as is the case in tdl inflammatory disease. It is 
beycmd a doubt that b/prompt bleeding, and the judicious ap¬ 
plication of pivrgatires, the lives of many thousands of these 
valuable ereatures may be yearly saved to this (mui)^ry. 

Amongst imflammatory putrid fevers to which sheep are 
subject, one, termed braxy, is very destructive in various parts 
of tlie country. The progress of tliis disease is very 'sudden 
and violent \,Of the remedies to be-employed, bleeding and 
purging are plainly those which the nature of the disease 
points c«?t. This disease seems generally to be cnusetl by bad 
fo^, and the most efficient preventive is known to be good 
feeding. Tnmips or other succulent roots given to young 
sheep feeding on natural pastiures are always benefleial; and 
it is to be observed, that in proportion as the treatment of 
sheep in a country has improved, this dangerous malady has 
diminished. 

Diaichoea and dysentery are diseases of sheep. Diarrhma 
is frequently produced by too sadden a growth of grass in 
spring, and it most frequently affects young sheep. It may be 
generally cured by removing the animals to drier pasture ; 
and a little com may be always given with good effects. 

Dysentery is a more serious disease, and is often very de¬ 
structive. In this disease, bleeding is plainly required to sub¬ 
due the inflammation, and purging to carry off the peccant 
matter ip the intestines. Hay may be offered and a few 
sheaves of com laid down, and the use oV mashes will in an 
especial manner* be found beneficial. 

Sheep are liable to various cutaneous diseases. The princi¬ 
pal of these is termed scab; and it is indicated by extreme 
itching and eruptions of tlie skin. introduced into a 

flock it may be attended with very serious effects, unless 
checked by efficient remedies. 

The most common remedy for the disease is sulphur mixed 
with some unctuoiu sbbstanco to fix it on' the skin. One or, 
the best receipts perhaps is a decoction of- tobacco and spirit 
of turpentine, with the addition* of a little sob. soap and sul- 
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phur vivum. The decoction of tobacco may be obtained 
boiling iSie tobacco in brine or salt water. The liquid when 
prepared is applied from a vessel like*a teapot with a spout, 
or from a bottle with a quill passed througl} the cork. A- 
person lat^ the jfvool back in lines so as to expose* the skiA, 
and pours out the liquid along the lines upon the skin. But 
when the distemper is very violent, a mercurial ‘prepai'ation 
may be*required. This is now to be obtained in apothecaries’ 
sho])8 under the name of sheep-ointment. It is,fnade in balls, 
and trhen tised is dissolved in oil, and applied to the skin of 
the animal. 

Sometimes infected sheep will find their way ’nto Bid best 
managed fioeks; but every care must be taken to keep tlie 
disease from breaking out, or to cure it as quickly as possible 
when it appears. The infection of a diseased flock is left be¬ 
hind it jipon the heilge.s and pasture-fields, and therefore pre¬ 
caution is to be used before a frc.sh flock is tuiiicd into fields 
where infected shec]) had been recently feeding. , 

Another disease of sheep is the foot-rot, which is an inflam¬ 
mation of the foot, followed by an ulceration and destruction 
of the hoof. The disease chiefly prevails fti wet seasons, or in 
soft gi'omids. It is a very pabiful disease, caushig the entire 
lameness and loss of condition of the animal. Certain grounds 
are noted for communicating the tbot-rot; dnd as it appears 
amongst the pasturing stock>season after season, such grounds 
are commonly sjiid to be infected with the foot-rot. The 
opinion tliat it is <tf a highly infectious nature is universal 
amongst farmers and shepherds. But however cftyumstances 
may seem to favour this opinion, some ha^ conceived that 
it is more consistent with effects observed to regtu'd tt as con¬ 
nected with the state of the pasture-grounds. Yet it is diffi¬ 
cult* to resist the evidence, that, having been produced, it is 
bonveyed to others of the flock by contact with the ulcerous 
matter of the diseased foot. 

Although f)ainfuF and desfructive to*the good condition of 
the animal, this disease is not absolutTely &tal, except under 
entire neglect,^ in which cas£ the animal Kecomes unable to 
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seek his food, crawls upon his knees, and, worn away by 
exhaustion, perishea But if- eSr|y attention be §aid, the 
disease admits of«renledy. In the first place, let all the in¬ 
fected part of ^e hoof be pared away, and the ulcerous matter 
removed,«and then let the foot be washed w.Hh scyi.^ and hot 
water, and let the surface be dressed with some caustic, of 
which the best is muriate of antimony. In incipient cases, by 
simply paring the hoof, and cleansing it with soap and water, 
and then dipping it in boiled tar the« progress of the disease 
will be arrestejd- ' 

The p.ext disease to be mentioned is of fre<picnt occurrence. 
This' is hydatids, staggers, or water-in-the-heatl as it is fre¬ 
quently termed. The cause of this disease is a parasitic ani¬ 
mal, a hydatid, which is found in the brain of sheep. It en¬ 
larges in size, and, if not removed, ultimately deaSroys the 
animal. This creatiu-e when, distended with fluid resembles a 
round sac filled with watery and hence it was long supposed 
to be water, and the disease, in consequence, termed water- 
in-the-head. 

When the hydatid is in the brain, the animal affected shows 
great symptoms of distress; he leans his head to one side, 
mopes by himself, continues turning round, and finally dies. 
The remedy for this disease is to reach the hydatid, and to 
extract it, or at least to perforate it in such a manner as to 
destroy its vitality. When it is situated at the surface of the 
brain, the part feels soft, and it miiy be reached by a sharp 
instrument, as a common awl or gimlet, <n* the hydatid itself 
may be extj-keted. This may be done by the trephine. Shep¬ 
herds perform tl)^ operation in a rude manner by a sharp knife. 
A small liortion of tj^e skull is so cut, as to be raised up like 
a lid. The hydatid being exposed, is pulled oifc liy pincers, 
and the fluid absorbed by a sponge or piece of linen. The 
skull is then replaced, and dressed with ‘common tar put upoif 
a piece of soft leather. 

Often the hydatid may be reabhed by at wire thrust up the\ 
nostrils, and it is remarkable that this operation frequently 
succeeds in the hknds of shephenis. ' 
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Sheep we Uable to the ai^eks of various auimak. One of 
these, a species of aphis, the sheep-louse, is very com¬ 

mon, and chiefly prevails where the sheep sure in*an unhealthy 
c(^dition. It is of a flat form, and attaching itself to the throat 
and other,parts, Occasions much irritation. Tar, tilrpentine, 
or tq]}acco liquor, are the substances chiefly used to destroy 
this animal, and any simple mercurial preparation is effectual. 

But the most pernicious enemy, that attacks sheep is the com¬ 
mon sheep maggot, the larva of a species of flesh-fly. The fly 
having deposited her eggs on the skin of the slieep, the larv® 
are hatched in great numbers, and grow with amazing (quick¬ 
ness. They commonly appear about the root of the tail, ,or 
wherever filth has allowed the fly to attach her eggs, and 
thence they spread over the entire body, consuming the skin, 
and eatin’g into the flesh. The sheep, when attacked, mani¬ 
fest a strong sense of suffering? They frequently run with 
violence, until at length, overpov^eied and exhausted, they lie 
down and perish. 

It is in moist and wai'm seasons of the year that the sheep- 
maggot is chiefly produced. Constant vi^ance is then de¬ 
manded on the part of the shepherd, so that all foulness of the 
wool shall be dipt away; and the sheep must be daily inspect¬ 
ed, lest tills dangerous enemy establish itself. Tho maggot 
is effectually destroyed by a solution of corrosive sublimate, 
and in its eai-ly stages by,les5 potent applications, as by urine 
and Ihnc. . 

We must remember tliat tho sheep, in his domesticated state, 
is yielded up to the care of man; his natural instincts are 
blunted, and he is unfitted to those meats of jireservation 
which in Ips vrild state he might possess.* He is the prey of a 
multitude of enemies, against which he has no defence ; and 
the Inore artificial his, condition is, the more is he dependent 


on our care. 
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6. Wool]. 

Hair is an Appendage of the skin of the mammalia. It 
consists of fine filaments growing from beneath th^ skin, to 
which it serves as a covering; it is nearly the same in its che¬ 
mical composition as horn and feathers: it is kept flexible and 
moist by an oily .secretion from the skin ; it is fiirnished with 
bloodvessels, ijke all the other organsf of animals, lieing in¬ 
tended chiefly as a covering to the animal, it abounds the most 
under those circumstances where it is most required. Qua¬ 
drupeds are more or less covered with it, and for the most part 
in the greatest degree Avhere the cokl is tlie greatest. Man is 
slightly supplied with this universal defence ; but he is enabled, 
by his reason, to adapt the hair of other animals to Kis use. 

When the hair of animals is very thick and strong, it forms 
spines and bristles ; when,more fine it forms hair commonly 
so called ; when it is fine, and at the same time curled, it is 
termed w'ool. It is this curling property of the wool which 
renders it more suitable than any other species of hair for be¬ 
ing woven into cloth. The fur of animals consists of a mixture 
of hair and wool, but the latter is often in very small quantity. 
The wool principally used for the purpose of forming cloths 
is that of the domestic sheep ; and we know that this substance 
has been so employed from the carjiest records of the human 
race. Bpt the wool of various other animals is applied to the 
same purpose, as of the camel, the lama, and the goat. . 

Wool fre<|uenfly loses its curling property, and passes into 
hair. In the warmer regions the fiir of sheep is more hairy 
than in tiie colder, apparently becan.se a less thick and matted 
covering is required for the protectiop, of the animals. Hair 
also is found, and sometimes in large quantity, intermixed with 
the wool of sheep in cold an(| temperate countries. This in¬ 
termixture of hair unfits the wodl for man;^ manutactures, and 
it is a process of arf. to*separate it from the wool." By neglect' 
in the treatment of the animal, the proportion of hair increases; 
by care and more'complete domestication, the efnantity of hair 
diminishes. 
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The wool of sheep, like the hair of other animals, is periodi¬ 
cally reifewed, the older hair falling off, and a new growth tak¬ 
ing its place. In the case of the sheep, this renewal 6f the wool 
ustially occurs once in the year, and at the beginning of the 
warm sea.<¥>n. It is at this period that we anticipate the na¬ 
tural proce® by shearing or cutting off the externaUpart of the 
fleece. In some countries the fleece is not shorn, hut is pulled 
off: and in certain conditions of climate and the animal, the 
wool remains for more than one year. This i§; especially ob¬ 
served in the Merino. The manner in which .the wool is re¬ 
newed seems to be by a fresh growth from the same ytots, and 
by the old portion breaking off. 

Wool, like every kind of hair, grows quickly when cut. iVe 
may shear our sheep, therefore, more than once in the year, and 
the wool'will grow again. But, in this country, it is never 
thought, expedient to shear tho> wool more than once in the 
year, and the proper period is jflv^ays when the old fleece is 
about to fall off, that is, sit the beginning of summen The 
precise time is very much dependent on the condition of the 
animal. When fat, the wool tends to fall off more eai’ly than 
when the animal is lean. Frequently diibase, and especially 
disease of the skin, causes the animal to lose its fleece. 

The wool of lambs is sometimes shorn, but this is a practice 
not to be followed in a cold clunate. I'he sheep of this 
country ought never to be slmm until the second vear of their 
age. 

The wool of sliebp is sometimes black or brown, and the 
wool of all the less cultivated animals tends Tnorq, or less to a 
dark colour. Some of our sheep, even of sup«rior breeds, have 
black faces and legs, as the Southdown ; and, in'all these 
breeds, ther^ is a tendeqey to a mixture of black wool with the 
white. This is an imperfection in the wool, the black piles not 
being fitted to receive the dyeinjg' colours. 

From nottccs in ancient writers, there is reason to believe 
that the forftier ‘colour of sheep was mdre frequently black or 
brown than it now is. But if the leasl attention were paid to 
the choice ofij^ams, it is easy* to spppose that tlie white colour 
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would ultimately prevail in the domestic sheep of almost all 
countries; and, from the earliest times, it would b(; known 
that black wool was not fitted to receive those beautiful colours 
which so much, please the taste even of the rudest nations. 
Birt, in this country, although we have frequently Ej^eep bear¬ 
ing black wool there is no inducement to propagate the pecu¬ 
liarity in the race, and hence black rams are never used. 

Wools arc distinguished from one another by the 'length, 
w'hich is termpd the staple of the wool, and by the fineness 
of the pile or ^laments. 

In thig. country, the length or staple of the wool is an im¬ 
portant distinction, because it is this \vhich, in a great mea¬ 
sure, fits it for a certain manufacture. When the wool ex¬ 
ceeds 3 inches in length, it is termed long wool; when it falls 
short of 3 inches it is termetl short wool. The long wool is 
chiefly applied to the manufacture of worsteds ; the short wool 
to that of woollen cloths. T^iese two kinds of wool are also 
distinguished by the peculiar manner in which they arc pre¬ 
pared for being spun into thread. 

The long wool, which is employed for the fabrication of 
worsteds and othet fabrics, is passed in a peculiar manner 
through combs, with fine steel teeth. The design in this pro¬ 
cess is tp assort and lay together sthe filaments of the wool 
somewhat in the ‘same manner as in the case of .flax, previous 
to the process of spinning. That wool may be suited to this 
operation^ it must have a considerable degree of length as well 
as of strength of pile, so that it shall nbt be broken when 
passed bet^'een'the teeth of the comb. It is the long and 
stronger wools tfcat are usually treated in tliis manner, and 
hence tile long woqls of this country are familiarly termed 
combing wools. 

The wools, on the other hand, intended for the manufacture 
of woollen clchlis, undergo an entirely'different preparation'' 
previous to being spun. They ane not kept entire*and assorted 
in lengths, but are broken intd minute pieties, &nd mingled ’ 
together in eveiy direefion. This is done by the operation of 
what is called carding* 



THE SHEEP. 


5d'd 


Upon a board, let it be supposed, with a luiiidle attached, 
is fixed a* great number of crooked wires or teeth bent in one 
direction. These are partially filled with yrop\. A^iotfier board 
or card of a similar kind is then pulled, so that^its teeth shall 
psKs through anjongst the teeth of the other; am}, by the 
repeated fcetion of these two cards, the wool is broken into 
minute pieces, which, from the crisping or emding property of 
the wool, hook themselves together, and, by a peculiar art, are 
fonned into long rolls, 05 rovels as they are teclinically called. 
The.se rovels, consisting thus of the minute and* broken parts 
of the wool hooked together, are in a state to be s^n, and 
may be said to form the rudimental thread. This is the»pro- 
cess termed carding, which on the great scale is performed. By 
machinery; and tlie short and more delicate wools l>ejng suited 
to this process, they arc accordingly termed carding wools. 

We have thus two classes of wool; the long wool, also term¬ 
ed coinbing-wool, used for the manufacture of worsteds ; and 
the short wool, also tenned eiu’din{f-wool, used for the manu¬ 
facture of cloths. 

But, by imjtrovements recently made in the machinery for 
the woollen manufacture, wool that was forwierly deemed only 
suited for carding, may now be prepai'ed by the comb. Thus, 
the S(mthdown wool, which was entirely appropriated to the 
card, is now likewise prepared by the comb, ^ul consequently 
may be employed for a different class of fabrics. On this ac¬ 
count, short wool is not now'^jiitiroly synonymous with carding 
wool, although it m.'^)’ be always prepai-ed by that mdans. 

IV^iol, subjected to the curding process, opglik to po.ssess 
certain qualities. Iti/, It ought to have that peculiar crisping 
or ciu’ling quality which distinguishes wool fi:om hain so that 
when brolsen, into minute pieces, each part may curl at its 
extremities, and all tin? parts be hooked together, and form 
^’hat has been tenned»the rovelling; ,2</, It ouglit to he free 
of hairs, foi* }liese, not possesfeiilg the curling property. wiH 
pot umalgamptc )vith the oUmr parts, ajid so will injure the 
• future fabric. 

Wool tmghtp* be soft to thi; touch and pliaJjic, the filament. 
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too, ought to Tse regular, that is, it ought to be cyliudrical, or 
rather a scarcely perceptible cone from the root to irtio extre¬ 
mity. Fmliier, it ought to have tliat peculiar property to 
which the term felting has been applied. 

This latter property consists in a tendency in the filamoftts 
to unite or adhere when pressed together. We avafi. ourselves 
of this projierty of hair in the manufactiii'c of hats, wJiich iU’e 
formed of the wool and down of animals. By pre&Sure and 
moisture, all the pai’ts adhere so closely tis to become a com¬ 
pact mass. The same property is applied in the manufticture 
of cloth, by pressure and moisture, after the cloth is woven, 
by which means the filaments and threads contract, adhere 
closely together, and do not unravel when cut. Tills is a pro¬ 
perty of great estimation in woollen cloth, and certai^ wools 
possess more or le.ss of this property of felting, oi;. cohering 
togetlier. ^ 

Woollen threads, after hei| ig woven into cloths, are subjected 
to thft action of the fulling-mill. The object of this o])oration, 
which consists in heating the cloth in water, along with clay, 
is to free it from the oily matter with whieh it is mixed. It 
servos, however, the further purpose of felting the woollen 
substanees, whieh contract under the operation. 

The proee.ss of felting scem.s to depend upon the peculiar 
form of the tilailient. Thougli important anil nece-ssarv in the 
ease of woollen cloths, it is not,so in the case of certain wor¬ 
sted fabrie.s, as Hannel.' It is not then de.dred that the fiihrie 
shall contract and cohere like- cloth, hut iliat it shall muiiitain 
a certain o-penness of texture ; .'uid the wtiol is more or less 
deprived of its jjelting proi>erty in the comhing proces.s.* 

* Mr Yoiiatt, in his Valii.'iWo Treatises on the Itmne.stie,Animals, con¬ 
tained in the Library of ITseful Knowled);p,,,ha.s KlioAvn that wool is lioau- 
tifully serrated, the serr.itures being produced byline lamina! which rise 
from the filament in tiers of minute seulas all round, somcwlmt resen- 
Lling leaves. Mr Youatt lias fnf ihCr very clearly sliown^ that the felting 
property of wool has a constant relation to tlic npinlmr and form of these 
laminsBw Thus, on cpnijaring a fibre of the Merino" wool of Saxony witti, 
that of the Southdown, ho found that tlie former, which is far su]iorior in 
finpne.S!> and loltingproperties to tlic iatter, was ,1^ of} n inch in diameter, 
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The properties to be chiefly regarded in wool, then, are,— 

1. ThS length of the pile, or fllaments, which chiefly deter¬ 
mines the peculiar species of raannfi^ture'to whiefi it is ap¬ 
propriated : 2 . The ciurling or crisping property: 3 . The soft¬ 
ness of thjtk wool*; with respect to which it is to be bbserved, 
tliat certain soils seem to communicate a greater or less de¬ 
gree of hardness to the filaments. The Saxon wools are noted 
for the propex'ty of .softness ; in 4 peculiar degree the Austra¬ 
lian ; and, amongst the*native Avools, the ZetJ&nd : 4. The 
pliabflity of the filament; 5. The regularity of. the filaments 
and the absence of hairs: G. The peculiar propertjs termed 
felting. 

Not only are fleeces thus different in the quality of their 
w'ool, but eacli fleece contains wool of difl’erent qualities with 
respect t(>tineness. It is tlie sepaiiiting of these difl'ei'ent sorts 
from ona another that constitutes the pro(!es.s of stapling. 

Ihe staider divides the Avool outlie fleece into nine, ten, or 
more diftereiit sorts, to each of whicli ho j^ives apprcjjxriate 
names. Ihe ojicrative part of this process is one f>f nicety, 
and to which men are traineil, a.s to the itther mechanical arts, 
by a careful apprcnticeshiji. In this country, the stapling or 
assorting of aa ooI is sometimes ]>erformed by the manufacturer, 
but chiefly by persons termed Avool-staplers, wlio purchase the 
raw material fi;om the grower, and dis]>ose of it, after it is as¬ 
sorted, to the manufacture!".^ • The process of stapling is best 
eariied on in the districts where the manufactures thqinselves 
are established, both*be(?ause of the superior shill and e.vperi- 
ence AA'hich the workmen tHei'c possess, and because of* the 
staplers being thus able to supply the manufawtiu-er Avith that 

and contttined^7a« Rcirutuvcs in tlu> siuice of nn inch; while Uic feoutiidown 
fibre Avas jJj part of lui inclf Jii diameter, und coiitaiixid only 2080 serra- 
tiircs ift an inch; and fartliei^ that tho seiTiiturcK of the Soutlplow'u wool Avere 
rounder und h"»» acute than those of tye ^axon. T^ninerous other example^ 
erpially cuuchisiA% ai'c given of Uie i%laliun existing betAveen tlie number 
cod fonn of tbe *!rroturt%, and tlie IMting properties of tlie avooI : and it 
Is impossible to aj)preciute too highly the skilful tlb8er^atiuu and patient re- 
siAiirch, by Avhicli Mr ITouatt bos beei^ enabled to establirih tliwie interc'sting 
taels. 
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precise kind of wool w'hich the wants of a present market may 
requir" 


IV. TIIE GOAT. 

The species of the genus Cafira enumerated by naturalists 
are,— 

1. Capfe, ee^ragus—The Wild Goatf 

2. Caprfi ibex—The Ibex. 

3. Capra caucasica—The Caucasian Ibex. 

Of these the Capra <epragm is believed to be the original 
of the many varieties of the domestic goat. 

The Goat appears to form the connecting link between the 
sheep on the one hand, and the antelope tribes on tlvj other. It 
is a lively creature, full of seeming caprice in its motions, and, 
although fitted for a life bf liberty, yet easily domesticated, 
and becoming attached to its protectors. It is the natural 
inhabitant of a mountainous region; it delights to stand on 
the summits of rocks; it climbs the steepest ascents with 
easci and, in sprihging from crag to crag, alights securely on 
the very verge of the precipice. Its feet, which are hollowed 
out, and have sharp edges, are nicely suited to this condition 
of life. It is hot fond of fee<ling on the herbage of plains, 
but deserts them to browse ok the heaths, shrubs, the wild 
thyme, and other plants of the 'hiouutains. It is not well 
adapted to a country of enclosures, betau.se it browses upon 
the twigs of hedges, and escapes* over the barriers intended to 
confine it. 

It is'm wild rocky countries, therefore, that the goat is cliiefly 
reared; but often it is domesticated in the plains for the pro¬ 
duction of milk, for which the female goat is eminently adapted. 
She gives a ^eat (luaatity of milk for^so small a creature, aSid 
that rich, nourishing, and light. Like the cov/, she yields it 
freely to the hand, and for a l6ng time. ^ She is readily taught 
to suckle the young of other animals, and becomes attached 
to her adopted hffspwng. She feeds readily in-i^tuations where 
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the cow couJd not subsist, and this is a quality which gives a 
high valhe to the goat in many countries. 

But in this island, the cultivation of the goat is limited and 
partial. It is chiefly confined to the mountainous parts of 
Wales, to jiarts of the remoter Highlands of Scotland, and to 
the little farms of the poorer peasants of Ireland, whose scanty 
possessions will not support a cow. In such a case as the 
last, the goat is a valuable creature, being easily and 'quickly 
reared to maturity, andrfeeding on herbs which,t)ther animals 
would reject. 

The great objection to the reai’ing of the goat in this coun¬ 
try is the want of demand for its flesh. Even the kid, whose 
flesh is known to be so delicate and nourishing, is in no estima¬ 
tion amongst us, and hence all the other properties ef the goat 
are insuflicient to render it an object of profitable production. 
But tliQ gout, although it never icau be so valuable here as in 
the. dry and rocky countries of tfe^south of Europe, does not 
deserve that entire neglect with which it is treated. Itftrrives 
early at maturity, and is very prolific, bearing two and some¬ 
times three kids at a birth. It does not produce wool, but its 
hair may be .shorn, and is of some little valiib; and its skin, and 
especially tliat of the kid, is in demand. It browses on heaths, 
and on plants rejected by other animals; and thus ipight, in 
certain situations, be fed in addition to other flocks, without 
injuring the herbage. The •flesh of the old goat is indeed 
tough and strong-tasted, hut it may lie salted, and dried like 
bacon, as in Wales ;»and with respect to the flesh of the kid, 
this is not surpassed by that of the finest lamb. *,The goat, 
therefore, might certainly form an addition the comforts of 
the cottagers of this and other parts of IJurope, by Applying 
them with‘cheap food and milk. 
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V. TllK IIDG. 

1. Species and Varieties. 

Of the .genus Sua the fallowing species are peculiar to the 
Old Continent and its islands:— 

« 

1. Sus btibyrussa—Tlic Bnbyrou.'is.a, conOnecl to the Ttulian Ar- 

chipUiig'O. ' 

2. Sus la^atus—Tlie African Boar, a very fierce arid powerful 

creature, living in liolcs, and never yet domesticated. 

. 3. ^us aper—The Wild Boar. 

'Of these species, the most widely distributed, and the most 
important^is tlie Wild Boar. He is found in liurope, Africa, 
Asia, and the islands of the Eastern seas. He Ls the parent 
stock of the domestic hog and its varieties. , 

The wild boar is a bold «|id powerful animal. He dwells 
for thQ most pai’t, in moist and shady situations, and he feeds 
chiefly on plants and roots. In a state of nature his senses are 
acute, his eai’s very moveable, and his touch and smell so deli¬ 
cate, as to lead hint to his food below gi'ound, ivhich he grabs 
up with his strong and flexible trank, and this faculty he re¬ 
tains when in a state of slavery. 

The female cames her young about four months, and she is 
rarely seen with the males but an the rutting season. She 
suckles her young for .sbvoral months, and retains them near 
her for a considerable time afterwards, to defend them. When 
assailed, she protects her offspring with amazing courage, and 
the young rewajfd her cares by a long attachment. She is 
sometiniVs ^een to bp followed by several families, fonning a 
troop, formidable to their assailants, and destructive, by their 
ravages, to the cultivated fields. A remarkable contrast yvith 
the long cares of the female, is the solitary habit of the adult 
nftale, who will even, at their bi^h, destroy his own young,—a 
singular instinct of nature, given for .somh pnrpaie tliat is un¬ 
known to us. 

Although the domestic hog lofjcs many of tl»^ characters ol 
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the wild race, he retains enough of them to prove his affinity; 
and all (j^estion upon the subject of his origin is removed by 
tlie change produced upon his progeny hy domestica’tion. 

^One of the most remarhalde circumstances in the history of 
tlie domestic ho^is, his general distribution oversomfiiiy coun¬ 
tries and distant islands, where no tnice of any wild>animal yf 
the species.exists in recoi’d or tradition. He was found ex¬ 
tensively in the islands of the Sopth Sea, when first A'isifed by 
European voyagera, fiu’ntshiiig the principal auiidal food of the 
natives ; and he exists in vast numbers in China, and the islands 
of the East. But what is remarkable, he is not indigenous in 
America, but was carried thither by the Spaniards ; and*he is 
not found amongst the qnjwlrHj)eds of Now Holland, though 
he has now multiplied gi’eatly there. Tfiis universal diffusion 
he scems'to owe to his extraordinary fecundity, his adaptation 
to every,clim.ate, and the facility •ndth which he may be trans¬ 
ported from one j)laee to anothcr|* 

The hf)g, though chiefly herbivorous in his natimah state, 
may be fed ctpially well on animal food. It is this which ron- 
dei^i him tJie most easilj' and cheaply i’car<*d of all the domestic 
quadruj>cds. 

Like the horse, the ox, and the sheej), the hog is affected in 
his character, size, and form.by the physical state of tjie coun¬ 
tries in which ,ho is naturalized. Jhit he is niore the creature 
of artificial feeding than the «hecp, the ox, or the horse: and 
hence his size is not so mftch dependent on tlm nature of the 
country in ■which he*is reared. To the variations ])roduced on 
him by external causes, we Mpply, as in the case d£ other ani¬ 
mals, the term breeds. 

The breeds of this country, as may»bg supposed, tire very 
numerous.* Those which may be referred to as illustrating the 
differences of size and clharacter in the animals, are the follow- 
Jhg 

1. The native hog of the llij.3ihi!itls of Scotland. 

2. The (^hinej^u hog. 

3. The old English hog. 

4. The Berkshire hog. 

J5. The Suffolk hog. 
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The native breed of the Highlands and Islands of Scotland 
consists of a small race, of a dun colour, with erect ears, 
rounded bae'k, low shoulders, and with coarse bristles along the 
spine. They ivsemble the wild hog in their general form. Tliey 
are usually left to search for their own food; and tbcjf will graze 

tlie hills like sheep, and find thcii’ way to the shore the 
ebbing of the tide, to feed on sea-weeds. Tliey are far infe¬ 
rior to the improved varieties of the lower country ; but they 
fatten u'hen sujiplied with proper focid more teadily than their 
rough exterior would indicate. 

The «Chinese hog is of the widely extended Siamese breed 
of the East, a race which extends from the Continent to the 
islands of Sumatra, Now Guinea, and others, and to all the is¬ 
lands of the South Seas. The true Siamese breed has the 
skin of a rich copper colour, but, like jdl the domestRated ani¬ 
mals, the colour varie.s with* conditions of climate, food, and 
culture. In China the cijlt^'ir is often white, and it is with the 
varieties derived from China, tliat we are the most familiar in 
this countr}'. 

The Chinese hog is for the most part less than the common 
swine of Europe, but it is distinguished by its iieeuliar apti¬ 
tude to fatten. Its bones are small, its limbs short, its cars 
erect, its skin and bristles soft,-and its general aspect deli¬ 
cate. , 

The introduction «jf this raCe, lias insensibly produced a 
great change in the character of all the breeds of this coun¬ 
try. It has been made to cross the greaYer number of them. 
It has diminishbd the size, but removed the former coarseness 
of form, and uwreased the aptitude to fatten. The pure breed 
is little cultivated, xni^^it is through the medium tJierefoi-e of 
its crosses with the native stock, that its value is chiefly 
known. In this respect, the introduction of the Eastern hog 
^nto England has been tingplarly beneficial. * 

The old English hog may be held to be the type of tlic an¬ 
cient swine of Eygldnd. It is‘distinguished by“its great size*,, 
its lank form, and its pendent ears. Remnants of this unim¬ 
proved race are yet to be,,.fonfid, but for the«-most pai’t they 
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have given place to tlie more improved varieties. Although 
of defective form and slow feeders, the females are admirable 
nurses of their young; and when crosfed by improfed males, 
as the Berkshire, they produce a progeny possessing the apti¬ 
tude to fa^cn cf the male parent, with the large size of tlie 
dam. * 

The Berkshire was the earliest of tlie improved breeds of 
England, and is now the most generally diftusod of all others. 
It has been undoubtedly formed by a mLxtiire ^ the blood of 
the Eastern hog with the ancient swine of the country. The 
great improver of this breed was a Mr ,4stley of Ol^gtonehall. 
The modern Berkshire, however, is of less size than the* older 
breed ; but still the animals are usually of the larger class of 
swine. I’heir common colour is a reddish-brown, with dark 
sjtots; l?ut many of the modern breed are nesu’ly black, mani¬ 
festing .their nearer approach to* the Siamese character; and 
sometimes they are bhick, brok^ with white, indicating the 
cffi^cts of the cross of the White cfiinese. The Berkshire are 
justly regarded as one of the superior breeds of England, com¬ 
bining good size, witli aptitude to fatten; and their flesh is 
fitted for pork or bacon. 

In Yorkshire, Ijincolnshirc, and other eastern coimties, 
there are breeds of a large size, of a white colour, and^with pen¬ 
dent cans. have been all more or lesk ,'»ffected in their 

size and characters by crossing. A variety termed the Suf¬ 
folk, is so named fi'om tlte county of* Suffolk, which has long 
produced great qiaintities of pork, chiefly for the 'supply of 
London. The Suffolk hogs have been crossed agnin and again 
with the Chinese, or descendants of Chincj^e crosses, so as to 
reduce the size for the purpose of suiting the tasfb the con¬ 
sumers. ''Tbe Essex breed has the same general character as 
the.Suftblk; but gcnera'lly with thinner skins. a,t»d bristles ap- 
‘proaching more to h4ir. 

The sam* system of cx‘osslJrg*has been applied to all Hie 
former breeds of Ehgland, as^the Rudgwick, the Cheshii’e, the 
Stu'opshire, so that the characters applied to these varieties by 
former breeders can scarcely be now t^’aeecJ in the progeny. 
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A breed has-been lately received from the Mediterranean 
termed the Neapolitan. The animals are of small sbse, of a 
round and'delicate formr: their skins are of a coal black colour, 
and at the first introduction tlicy are almost destitute of 
bristles; hut when several times bred in England t^e bristlt% 
come. They have a great aptitude to fatten, and ha^e on this 
account bedn receh'cd with favour, and they produce gtiod 
crosses witli the native stock. 

In Scotland there are various mixed kinds. On the ejist 
coast tlie farmers prefer the small and kindly feeding hogs': on 
the west coast, where the dairy prevails, and the curing of ba¬ 
con is* established, they prefer the larger breeds. In Ireland 
vast quantities of hogs are reared, which used to be of a large 
size and coju’se fi^m. But within the space of a few years, a 
prodigious improvement has taken place in this paict of the 
live-stock of Ireland. This has been effected chiefly, by the 
‘ introduction of improved mali^ss of the best English breeds, as 
the Berkshire and the Suffolk. 

2. Fosm. 

The same external characters indicate, in the hog, a dis¬ 
position to fatten as in the otlier live-stock; and there is no 
other animal which can be ]na<1e by cultivation to present so 
great a combination of these characters, or which can be so 
easily improved in its form, from the fixcility with which it re¬ 
ceives the’ character of its parents, and from its rapid powers 
of increase. • The chest should bo deep and broad, the ribs 
largely arched, tlm neck short, and the head and limbs small; 
the bristles sliould be soft, approaching to hair, and the skin 
soft and elastic. ‘ 


3. Rearing and Feeding. 

•* « 

» * 

The sow goes with ^oimg 112 days. She .is fit to receive 
the male in the first year of her age, and the latter is able to 
propagate his species aj the same parly period, but he should 
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be 12 months old before he is admitted to th/female. The 
female produces from 5 to 10 or more at a birth, and she can 
easily be made to produce and rear two litters in the year; 
and she may even rear five in two years. Shejis ready to re¬ 
ceive the jnale ^oon after the birth of her youngs but the 
time shoifld be chosen which allows her to produce,her litter 
at the most convenient season. Thus, if she is to*bo made to 
litter tA^ice in one ytjar, tlie first should, if possible, be pro- 
ducwl about the beginnijig of Fe\)ruary, and the. second about 
the beginning of August, so that the last litter^ may gain fiill 
sti’ength before the iUTival of cold weather. ^ 

When the sow is with young, she should not be wholly con¬ 
fined to a pen, but be suffered to walk at large in a yard*or 
other convenient place, care being taken thaft, as tjie time of 
producing her young draws on, slie sliall not be crowdt*d with 
others, lest she be injurefl by th^ir feet. 

The time when she is about produce her litter will be 
knowm by her carrying straw in her mouth to make l\pr bed. 
Before this, however, .she should have been separjited from her 
fellows and carefully littered. The .straw .should be shorty,and 
not in too great quantity, lest the jtigs, nestling beneath it un¬ 
perceived by the dam, be crushed by her when she lies down. 

While nursing, she should be well fed, and the pi^s accus¬ 
tomed to feed from a trough on milk, wlnSy, or any liquid 
food, mixed with a little meyl or bran. In 30 days the males 
may be castrated, and a UKe operation, though not absolutely 
necessary, may be perfomed upon the females at Ihe same 
time. 

During the period of nm'sing, the dam ani^her young should 
be lodged dry and warm. They should be tod three times in 
the day AAlth whey, milk, and a little water slightly warm, 
mixed with bran, mcal,*dr any farinaceous substance, and when 
the pigs are in the course of feeding from tbe troughs, the 
mother may.be allowed to gojat'large for an hour or two. * 

In six weeks, if they are well fed, the pigs may be weaned, 
but should they not have been well fed, dight weeks will be 
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reqaired. wJlen weaned, ttiey are to be fed three times a-day 
wiA wheat-lwraii, barley-dust, or any farinaceous food, mixed 
mth watff^ wai’med to the temperature of the mother’s milk, 
and with whej;, or other refuse of the dairy or the kitehen. In 
a few weeks they will begin to eat potatoes,,, turnyis, juid sfll 

other food. * 

The youu'g pigs are .sonietimcs disposed of when sucking the 
dam. In otlier cases they arc sold when weaned to persons 
who design to feed them ; and in other cases they are fattened 
by the breeder himself. 

\Vhen^they are fattened by the breeder, two modes of feed¬ 
ing iliay be adopted. They may either be .suffered to go at 
laige, or they may be kept in pens and liou.sos. Hy tlie rti^st of 
these methods, after being weaned and fed for a period till 
they ai'e able to shift for themselves, they are turned abroad 
to pick up what tliey can in, the straw-yards, a little green 
food, as tares or clover durijiig summer, and turnips or pota¬ 
toes div*ing winter, being supplied to them. They do not, un¬ 
der this management, receive any more expen-sive feeding un¬ 
til they are put up finally to bo fattened, when they are con¬ 
fined for a few weeis, and fed on farinaceous and other food. 
The pigs intended for this species of management should be 
the best of the smaller varieties ; and they may be killed for 
domestic use, or disposed of when of 7 or 8 stones weight. All 
the accommodation required under this system of management, 
is a few pens with sheds; first, for* the breeding sows when 
nursing tkeir young; and second, for the pigs which are in the 
course of bebg fattened. 

In all cases upgn a farm, a certain number of pigs may be 
kepir at lArgfe in this^ manner for picking up the waste of the 
farm-yards. But the regular course of management, and tliat 
to be adopted where the feeding of thh animals is carried on 
on the larger seale, is to ,have separate feeding houses for thei 
pi^, in which a greater or lesse| number can be kept. 

The same general principle of feeding sfpplies t.o the hog as. 
to the other domeltk* animals. The breeding .stock is to be 
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kept in good order, but not over-fed; the feecfing stock is to 
receive I. full allowance of good, food from the period of wean¬ 
ing until it is fat. 

The food of the pigs is every kind of animal,refuse, as tlu£t 
(Sf the daify and kitchen. Roots of any kind, raw mid boiled, 
will be Saten by them ; but it' is better that this,species of 
food be boiled or steamed. Bran, steamed or boiled, is like¬ 
wise a*nourishing fooil for pigs; beans and pease bruised may 
be also given to them ;» and brewers’ grain ai\d wash furnish 
one of the best kinds of food that can he supplied. Hay or 
dried fodder is not relished by this class of aidinals^ they re¬ 
quire food of a moist and succulent kind, and, therefore, though 
they dislike dried forage, they will not refuse hay, and even 
straw, if chopped and boiled. They feed on green food of all 
kinds ; wid hence clover, lucerne, and tares may be employed 
in feeding them in summer, though to fatten them finally some 
farinaceous or other noiu'ishing Jbod will be required. They 
will also gi'a/.e like sheep tir oxen, \mt grass consumed in this 
manner is not the natural food of tlic animal, which consists 
of roots rather than of herbage. The feeding of pigs on her¬ 
bage, is merely to carry them on for a tinib till more fattening 
food can be jirocured for them. When fed on Iierbage, a ring 
must be passed through the cartilage of the nose, to prevent 
thcirfollowing their natural instinct of plongllingup theground, 
but the same puiqiose may be more eltectually served, by di¬ 
viding the tendons by \vfiich tlujy sire enabled to move the 
snout. Acorns ai«l beech-mast are a favourite food of the 
hog, but these are rarely*furnished in sufiicient^quantity for 
the jnu’pose of feeding, though in eases wl^^'re there is access 
to woods producing these fruits, hogs iqay be tdhi^d into fo¬ 
rests wif.Ii advantage. All kinds of spoiled or waste fruits 
ms\y he given to them*; and in th(! eider districts accordingly, 
’ the refuse of the cider press is employed for fesding them. In 
short, the animal is omnivoijuu^, and there is not any siieiSies 
of animal w vogcfahle tbodnvhieh may not be given; and in 
the case of no other of tlic larger nnhuals', accordingly, is the 
procc.ss of fqoding so simple,* 
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figs ought &> be fed three times in the day, und the troughs 
in %vhich the food is placed should be emptied beforb a fresh 
supply is given, and kept perfectly clean. It is well to vary 
their food, to,mix it with water or other liquid, and not to 
overload tiiem by too much at a time. It ista grcfit error io 
leave these animals in a state of tilth and neglect. ‘ The hog 
is not a filthy animal by choice ; he delights in a clean bed ; 
he will wallow indeed in tlie mire, like the elephant, the rhi¬ 
noceros, and other pachydermatous or thick-skinned animals 
to which he belongs ; but this is not because he prefers filth, 
but because he loves coolness and moisture. 

There arc two purposes for which pigs may be iattencd. The 
one is to jield pork, Avhich may be used either fresh, salted, or 
pickled, and the other is to produce bacon, M-hieh is prepared 
by salting and drying the flesh. AVlien fed for iiork,‘Which is 
the most convenient .system in the practice of the farm, the 
pigs may be reared to tlie<^ge of C or 8 months ; when in¬ 
tended/or bacon, they must be reared to a. greater age and size, 
as 10 or 12 months. When tlie object is pork, the smaller class 
of early-feeding pigs is to be i)referred; when bacon is dc.sircd, 
the larger class sbohld be cidtivated. 

In the case of fet*ding for pork alon(‘, it has been computed 
that, upon a regular farm, with a supply of tares and clovers 
to the animals in Summer, and of ]>otatoes and timiips in win¬ 
ter, and with no other feeding than the refuse of the barn, 
milkhouse, and kitchen. One ])ig may be fattened in the year 
for every 6 acres of land under corn-crop^ Thus, supptisiug 
tlicre are to be 2<10 acres in corn-crop, the (luantity of pigs fed 
annually upon th^-farm might be 40. To fatten this stock, in 
addition Uo What they,can pick up in the straw-yards, about an 
acre and a quarter of clover, and an equal quantity oi‘ jiutatues 
during winter, vvill be suflicient To keep up the number, 3 
breeding sows \vill be required, of which two should be sold 
in ‘each year, their place being supplied by an equd number of 
younger ones reared upon the fai'm. The Wrplus'beyond tlie 
quantity of 40, which if is jiroposed to feed, may be dispu.sed 
of W’hen weaned. This .is a niethod of managcnnv)t practicable 



THE UOU 


607 


upon ordinary farms, without any iuterferenc(/wluitever with 
the food and attention required for the larger stock.* 

Another method of management may be adopted. This i.s 
to take only one litter of pigs from each sow, to^ sell the pigs as 
f»on as tlicy are weaned, and immediately afterwasds to feed 
the so^ys# This will be a very” proiitablu species qf manage- 
mqnl, provided there is a sufficient demand in thfi distriet for 
so many pigs when weaned. 

Mr Henderson, in hig Treatise on Swine, recommends this 
system. He calculates that 1 sow for every 7^ acres upon a 
farm, may be reared and fattened in this manner. He pro- 
jtoscs that the breeder shall purchase, in the first place, 20 sow 
pigs and 1 boar pig, which had been born the beginning* of 
June. In the following June all the females wil^ have had 
pigs. These they arc to suckle for about two months. The 
pigs are then to be sold just wh^n weaned, except 21 , namely, 
20 sow pigs and 1 boar jug ; th|se being selected from those 
which lu’e of the handsomest shai*e, so that the suly^equent 
stock may be kept good and uniform. The farmer will now be 
in a situation to go on without further outlay of money for 
stoth. In a month after the pigs arc w'oaued and sold, the 
sows themselves arc to be put up to fatten. I’his will be about 
the beginning of September. The male must be then admitted 
to them, so as to render them quiet ami apt th feed, and in two 
months they will be fat and .of laiv^e size. 

Pigs, it has been said} tnay eithci* be used for pork, fresh, 
salted, or pickled, when they will ho rcjuiy in 6 or S months, 
or tor bacon, when they will be ready in 10 qr 12 months. 

In the ease of pickling pork, the carca^ is to be cut in 
pieces, and may be packed in kits containing from 3#to 2 cwt. 
Salt is thfcn dissolved in water, s<i as to form a strong brine, 
and this being boiled,* is cooled again and poured upon the 
jpork so as to cover it.* This simple process pr'ipares the poi‘k 
for market, 5,0 that the preparAtuhi of it may be canied on with 
.the greatest^Jacijlitj' upon the,premises pf the farmer. 

When the animals are designed fin’bimuu, the operation is 
* firown ov Unral AftUir». 
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perfM mod by Wtting the body so as to separate the hams or 
legs from the flitches or sides, the body for this purpose being 
cut first along, the Ijack-bone and then transversely. The htuns 
and flitches are then laid on hoards, sprinkled with saltpetre, 
and coveiyd with salt. They arc then separately salted again, 
and at length put in a chimney or smoke-house to d.‘y. The 
proper period for curing bacon is in the cold months, nain^ly, 
from the middle of September to the middle of April. < 

Private families in the country may. supply themselves with 
fresh or pickled pork by very easy means :—Let a good sow 
be procured of the early feeding kinds, as the Berkshire or 
Chinese cross. This sow will produce from 15 to 20 pigs 
eyfery year, and these pigs may be rendered sufficiently fat 
for domestic use when 4 or 5 months old. It is unnecessary 
to keep a male if one .amongst the neighbouring fiyinere of 
the same breed is to be found. Let a small house be formed 
sufficient to hold 2 jiigs at ji|ice, and for convenience as near 
the kitpben as possible, liet a pig be killed every three weeks, 
the oldest being taken first, and his place being supplied by 
another. With attention the aiiimid wall be ready in si.v 
weeks after being ^nit up. In this manner a family may be 
supplied with fre.sh and pickled pork plentifully throughout 
the whole yciu", and at a very small expense. During the hot 
months uio pork^may be pickled in a cold cellar, in a manner 
sufficient for household use ; or^a portion, if washed, may be 
converted into small hams like those of Westphalia.* 

t 

C 

When wcTCgard the number of,mankind fed upon the flesh 
of this animid, it^inust be seen that he occupies an important 
place in tho'domcstic economy of countries. Ilisflesh is per¬ 
fectly nutritive, and from its ready reception of,salt, it is bet¬ 
ter fitted for preservation than that bf any other animal. It 
is thus eminently adapted for sea-voyages, for which purpose 
iff is largely used. It forms ti, g^ cat part of the apimal food of 
the labouring classes pf huropQ. The hog i.s ti;nly tlie poor, 
man’s stock, since* it may be raised by the cottager as w'eK as * 
llcn(li'rson,.on Swiiio. 
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by tlie breeder on the lai'ger scale. There is no animal which, 
in proporfion to the food consumed, yields so great a quantity 
of muscle and fat. His flesh indeed may not be*so profitable 
as that of the sheep and the ox, but this arises from the facility 
of* productijm, and the consccpient tendency of thi to 

be overstdbked. 

T-o the settler in a new country, the hog is the most valuable 
of all the larger domestic animal^ used as food. He is beyond 
every other quickly multiplied, reared, and brought to the re¬ 
quired maturity. The clearers of land in the An\erican forests 
could hanlly subsist during their first year of labour ^d dan¬ 
ger without this creature. 

And in our own country it is a great error for a farmer, 
however extended his concerns may be, to disregard this branch 
of farm-.stuck : it is to him a source of household economy and 
comfort., ITe can raise the mosi^delicato pork for use at all 
times, and with the greatest facib^y^ and will always derive a 
sufficient profit by the sale of the remainder, to repay Iwmfor 
his feeding, and induce him to give attention to this branch 
of economy. 


VI. THE IIABBIT. 

Of the genus Lepus, the /species to which the term Rabbit 
is usually applied, are:— 

1. Leptts cunicttlus—The Common Rabbit. 

2. Lepus tolai—The Siberian Rabbit. 

3. Lepus americanus—The American Rabbit. 

» 

That which’fbrms thij /iubject of cultivation in the nortli of 
Europe is the Common Rabbit. 

'* The rabbit is a subject of cpnsidoitible attention in .son^ 
countries. Itfis reared partly* for its fur, which is employed 
,fhiefly in the^ maUnfacture of* hats, antf P8ui;ly for its flesh. 
It is a wonderfully prolific creature ; it will breed seven times 
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in the year,'’and produces from 5 to 10 young at a time. 
Were its numbers not thinned by a multitude oP beasts of 
prey, as'th6'fox,*the* weasel, the polecat, and the hawk, it 
would soon overspread the face of the country ; but these ani¬ 
mals to which it serves for food, retain it within its duo limits ; 
and as if for a further security against its excessive multiplica¬ 
tion, the male parent is endowed with the propensity to destroy 
lus own offspring. 

At tlie agV! of six months, the raV.bit is able to propagate. 
The female goes with young 30 or 31 days. Previous to 
bringing foi*th her young, she iiuikes a bed of down, which she 
pulls from her own fur. She tends and suckles her young 
with surprising solicitude, and never leaves them except for 
necessary food. She concetds them from the male, lest, obey¬ 
ing his natural instinct, he should destroy them. ' 

The flesh of the rabbit is, in some countries, much esteemed. 
In Kngland it is little vahjbd, although .still the consumj>tiou 
of the gi’eat towns is considerable. 

The rabbits with us sire of two kinds : the wild ralibit, w'hich 
is reared in warrens, in a state of comparative liberty: and the 
tame rabbit, which is reared and fisl hi yaixls and houses. 

The fitting soil tor the waiTeu is sand, and the best situation 
for it, sandy downs, which art; of little value for tillage. W'ar- 
rens are of every variirty and extent. Whop not naturally 
stocked, they may be stocked at the rate of 3 couples to the 
acre, there being 1 nisiie for ever}*" 7 or more females. The 
warren should be enclosed by a wall, so'as to prevent the de¬ 
predations. bf the rabbits on the neighbouring flelds. The ma¬ 
nagement of thp.M'arren itself is simple. It is to be 2>rotected 
from de^s 'and beas.ts of prey, while mice, rats, and other ver¬ 
min arc to be destroyed. The rabbits are themselves caught 
in traps and nets, and scut to market in such iiuantitjcs as 
they are produced. They are generally di.sposed of by tile 
^ozen or hundred, and their fur is of the most value from Oc¬ 
tober to .January.^ 

It is generally founU that the rabbit-warren in this eoimtry 
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is a very unproductive species of property. At the present 
price of the animals, there is scarce any inducemenj; to pre¬ 
serve existing warrens, and none to form new ones. 

If the rabbit, then, is to be cultivated in this country for 
profit, he must be reiu*cd in the .bouse or yard, and \hen the 
variety to t)e selected is the tamo or domestic rabbit! 

The domestic rabbit is larger than the wild, and is greatly 
diversified in size and colour, tiisllcsh is more white and 
delicate than that of tlie ^ild rabbit, but generally less valued, 
because possessing less of the game flavour. • 

The variety chosen for breeding should be of the layger 
kinds. Those termed the French and Turkish rabbits are 
much esteemed. The rabbit selected for breeding, we are 
infonned by the breeders of them, should be wide ir! the loin 
and short-fegged. It thus appears that the e.\temal characters 
which indicate a dis])Osition to fsftten in the other domestic 
animals, indicate the same propertjr’’<i the rabbit. 

In the management of the rabbit, the utmost attention*niust 
be paid to ventilation, (deanlincss, and fiood. The animals 
are most conveniently kej)t in boxes, or compartments termed 
hutches, one ab»*ve the otlu'r rouml the room. Each hutch in¬ 
tended for tlie does should have two divisions, one for feeding 
and the other for sleeping. Those ai’e singly which Vire in¬ 
tended for the use of the weaned rabbits, or for the bucks, 
which are always removed fooln the female after copulation. 

There should 1^ little trouglis in the hutches for the food, 
which .consists of corn, hay, roots, and gi*cen plains, or any 
farinaeecms snbstiuice. Boiled potatoes are an’exeellent food 
for the rabbit, ius for every kind of herbivoroiS' aniipal. 

The foma\(s when the times of parturitioi? approaches, makes 
her nest, for wliich Jiay ji* to be furnished her. She bites it 
with her teeth into the reejuisite size. She generally produces 
fr'mn 5 to 10 young. At the ynd^of Six weeks, the male i% 
again admitted to her, and the* young ones weaned, or she is 
allowed to suAle them tbi* two weeks mote., 

They are cither sold from the teat, when thc^ arc extremely 
delu-ate, or they»are kept on for a eiertaiii* period and fattened. 
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Good and nourishing food is to be supplieii to them, and three 
months’ feeding is generally considered necessary to leed them 
properly. * 

From the statement given, it will apjtear that the roaring 
and feeding of the domestic rabbit is extrenYbly eswv, and tiiat 
there is Atj class of animals so prolific. The cultivation, of the 
animal, however, can only be carried onsuccessfully where there 
Ls a demand for the produee. But if it were tlxe habit of the 
people, the PCiuring of the domestic*'rabbit by various classes 
in this country would furnish, at little ex])ense, a grateful 
change* of wholesome and nourishing food. 


Vll. DOMESTIC FOWLS. 

The domestic fowls reai,jid in Europe for food ai*b compre¬ 
hended mider two divisknC: 

♦ 

1. CtaUinacae, the Cock kind, comprehending' the Common Cock, 

tlie Turkey, the Guinea-fowl, the Peacock, .•ind the Pigeon. 

2. Palmipedes, the tVeb-footed kinds, comprehending (he Duck, 

the Goose, and the ijwaii. 

1. The first in importance of the gallinaceous fowls, is i’/ia- 
gianus’gaiUis, ^{\e Domestic (.'ock. To what region we owe 
this creature is unknown, lie is found from the equator to 
the limits of the temjierate regions. In Asia and its islcindslic 
is very, abundant, and sometimes of large si^e and great beauty. 
The large Cock of the forests of the liiast, termed the Tungle- 
Cock, is cue oY the species or varieties in its wild state, and I. 
supposed by ssiiie naturalists to be the origin of the domes! i< 
kinds. ’ • 

The male of the domestic speeici. were we not daily fami 
liarized to the sight of him, would appear to be a very gracefu 
^ bird. Ilis gait is erect, hij eyps are sparkling, he is aniied vnt! 
spurs for his defence, mid he ^s endowed with 5 courage whitv 
often causes hiqi td die ratlier than yield to an enemy. ^ 

The female is remarkable beyond all other birds for he- 
Iccuudity; she coutinuea to lay eggs throughout a great pai 
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of the year; the period in which she ceases to Ao so, or does 
so very sparingly, is that of mojalting, which generally lasts 
from one to three months. After having'laid.a cerCaiA number 
of eggs, the desire of incubation takes place. Thjs is indicated 
by*Strong epiotioqs, and a peculiar cry; and she will sit on any 
eggs that Aiay be presented to her. Many expedients, some of 
them very cruel, are practised to chock the instinctn'e pasision, 
so as to £ause the animal to lay e^gs rather than to hatcli. 

It is remarkable that while some of the females show this 
desire*in the strongest manner, otliers scarcely manifc.st it, or, 
showing it, it quickly leaves them. Hence, while some are en¬ 
gaged in producing eggs, others are ready to scri’e the office 
of mother, and on this account there is no kind of the domes¬ 
tic u,.,lo that can be propagated so quickly, and in speh num¬ 
bers. • 

The pqriod of hatching is 21 days. The female during this 
time manifests increasing watchfulnes.s. She will scarcely be 
induced to forsake her charge, even by the most pressing ejaims 
for food, and hence food should be* placed within her reach. 
The number of eggs which one mother is allowed to hatch, is 
generally* from 10 to 15. • 

The young is gradually nourished within the shell. It lies 
without motion ; it.s position is remarkable; its breast is to¬ 
wards one end of the egg, which is formed lai'^e for that pur¬ 
pose ; its legs are bent forward do the breast; its head is couch¬ 
ed b(.“neath one of its wing.s^’and its bt'iik rises from between 
the wing and the back. 

IVdien the time of its matia-ity is at length arri\'M, the .de¬ 
sire of life and motion awakes. The little cre^ure employs its 
beak, thus singularly placeil, for the purpose of bi'eaking its 
covering. 'll io lieard to tap the shell; the emotions of the 
nntthey increase as she listens to the attcuq)t of the young to 
colne forth. The bcathig of the beak,is generaily continued 
foi* 2 hours, sometimes for 6 houfs, itnd sometimes for a longer* 
time. At leng^ the shell is broken, and the young is enabled 
to coftie forth from its marvellous mansidn. 

The anxious n^other lias no milk to give to lier young when 
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they come iAto day; but nature has jwovided for all their 
wants. The mother teacher them to find their fo<$d almost 
as soon as bom, and their little bills are sufficiently liardened 
at their birth to pick it from the ground. 

The ohangc of nature in the parent is ,very ^;einarkal)ie. 
From the most timid of creatures, she now become^ fierce and 
courageous; she will attack the largest animal in defence of 
her young; she watches‘them with surprising solicitude; she 
shelters them under her uings, and Jeads them where food is 
to be found. ^ After a time her cares cease; she gradually re¬ 
covers Imr natural timidity : she finally resumes all her habits, 
and'leaves her long-cherished offspring as if never to know 
them moi'e. 

The varieties of the common fowl in this country are very 
numerous, and are distinguished fi'om one anotho.' by their 
.size, colour, and fecundity. . 

The Game-fowl is a very singular creature on account of its 
habit,s. Its size is less *than that of the common kind ; but 
the symmetry of its limbs is gi'eater, and the beauty of its 
plumage is remarkable when not mutilated for the barliarous 
.'iport for which it’ is destined. Itsfie.sh is white, and esteemed 
beyond that of all the common kinds for its delicacy and fla¬ 
vour ; but the singular pugnacity of its disposition, which shows 
itself at the eilrliest period of life, deters all breeilers from 
rearing it except for the purpose ol' gaming. VV'hole broods, 
scarce feathered, become blind from continued fighting ; and a 
very sihall number, accordingly, of any>-brood can be reared. 
Neither can tlmy be emjdoyed to. cross the common fowls, be- 
caivsc they nev^^fail to convey the same jtugnaeity of disposi¬ 
tion to thO offspring. 

This singular temperament <*f the animal has I’leeii known, 
and turned to a barbarous purpose,'from the eai'lie.st times; 
but whatever may bo fhe design of this peculiar nature «of 
Vhc animal, it cannot be iit!ag|ned that it was intended to mi¬ 
nister to the cupidity and evihpas&ions df gamblers in a cock¬ 
pit. The cruel sport, therefore, to which the nature cfl" the 
animal gives ri.se, should be pr,'>s<Tihed by public feeling. 
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The Dorking fowls, so named from a town in^ Surrey, in the 
neighboifrhood of which tliey are raised, are the largest and 
finest of our domestic breeds. Their colour is vfholly white ; 
their body is capacious, and they are prolific layers of eggs. 
Tlicy are (ystingiiished by having five cla\^s on eaclFfoot. 

K<}ual to the Dorking in estimation are the Poland fowls. 
Their colour is black, their heads fiat, and surmounted with a 
crown of feathers. They ai’c a very useful variety, prolific of 
eggs, but less inclined t« sit than tJiose of any tjther breed. 

Tlie Dantam is a little iinlian breed, very (Iplieate to eat» 
Intt, from the smallness of its size, not of anv eeonojpical im¬ 
portance. * 

The Chitagong or Malay fowl, is the largest breed tluit has 
been yet brought to this country ; but the fiesh is regarded as 
inferior fc) that of the D(«-king and Poland. 

Whey it is wished to font> a lyeed of fowls, the breeding 
sliould be from a young stock. Ueiis arg at their )irime at 3 
years old, iind decline after the age of five. The bc.st*pcriod 
to eominenee breeding is in spring. 

The methods of feeding fowls are various. Tlie most coin- 
iiioii, is to suffer them to I’auge about the Itbmestead, in which 
case they jire termed barn-door fowls. 

Whether the fowls are suifered to go tit large, or are.confiiied, 
there should l^e a poultry-yard, where they tnuy be regularly 
fell, and this should be on .dry ground, and well gravelled. 
There should be water in>tlic yard, ahd it should be sheltered 
from the north'and. east. There may be put in the yju'd a 
ifiiantity of dried .sand, tliah the animals mayaindfilge the pro¬ 
pensity so natural to them of rolling or baslung. 

There must likewise be a house for th^ animals \o«.’uost and 
hatcli. In tliis should be placed perches, to w'hich they may 
ascepd by steps without fiying, and these perches should be 
placed on a range or ‘level, and not one above *the other; and 
round the interior should be Jilated boxes for the fowls tliat 
•are hatehingi When tliere only ouup house, the boxes for 
the'web-footed fowls should be below, and those for the hens 
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above, protcotdii by little boards in front, and with steps by 
whicli tlie fowls may iiseend. . 

The coihmOn fowls oi‘ a farm may usually be suffered to go 
at large, care, however, being taken that they shall be regu¬ 
larly fed in the poultry-yard morning and evening. cBut when 
fowls are .reared in hirge niunbers for sale, feeding-houses 
must be employed, in which are troughs with water and food 
placed all around, so that tlye animals may feed constantly 
without interruption. Poulterers know how to feed fowls with 
groat expedition; and their method seems to be to give every 
kind of nourishing food. It is indeed under every cii'cimi- 
staned the rule of experienced feeders, to give the animals a 
full allowjmce of food from their birth to their maturity. The 
same rule applies to them in this respect, as to other animals 
reared for food. 

Wheat, barley, and oats, ^arc all employed for tlie .feeding 
of poultry. Poultry, indeed, will feed on any kind of farina¬ 
ceous substance, and the liettor the quality of tlur foiid, the 
more will tlie animals ])rofit by it. And not only will they feed 
on farinaceous food, but on animal substances, as grease, suet, 
and milk ; sugar arid treacle, too, are consumed by tbcin ; and 
it is by. this kind of mixtures tliat poultry-feeders are enabled 
to produce so rapid a degree of fatness. 

The cramming of poultry consists not only in feeding with 
these substances, but in forcing t.bem down the throats of the 
animals. The ingredieilts emidoyet? are made into little balls, 
and the fowls are kept in coops, and cranuWed night and niorn- 
ing. . In this way they are fattened in a very .short time. 

Eggs are an extensive product of common poultry. I’hey 
form an ebject of vasg consiunption, and are produced in num¬ 
bers not to be computed. Mr i..awrence, in‘ his w'ork on 
Poultry, states that from 5 Poland hens ho obtained, ip 11 
months, 503 eggs, weighing, at the avefage of 1 oz. 5 dram^' 
edch, 50^ lb.* From this (rill,\'ippear the gi-cat production 

• Practical Treatise «i breeding, lldkring.and Fattening’Domostic Poul-“ 
try, &C., by Mr Lavwence, dnder the assunted name of Moiibrav. 



nOMESTlC FOWLS. 


617 


of animal food from this source. To preserved eggs, the pores 
of the shell should be reiidcred impervious to the air. Unc¬ 
tuous substances of different kinds sire emydoytAl f6r this pur- 
pose, as suet melted, oil, and the like. Othej; substances are 
Employed, as water saturated with lime and salt. 

2. Thfe Turkey, Meleayris ,gaUo-2>avo, is a native of America, 
He was found by tins Spaniards, Ijoth in a wild and domesti¬ 
cated state : he was named the Indian Cock, and sometimes 
the Peacock of the Indies; he seems to have l;»feen introduced 
into'this island soon after the discovery of Anjerica. 

In his wild state, the colour of the turkey is bliick, j-ariegated 
witli bronze and glossy green; and his quills towards the ends 
are tip{)ed with white. By domeslication he acquires that va¬ 
riety of colours which we see him to jiossess. In his native 
woods, the turkey is found in lai’ge flocks ; he roosts upon the 
highest trees, and becomes an eqsy prey to the hunter ; he re¬ 
tires before the progress of the settlei', taking refuge in the 
boundless forests of tin* interior. 

The tui'key is an important addition to the domestic fowls 
of Europe. There is but one species of the domesticated tur¬ 
key, but great vai’ieties, distinguished chibfly by their size and 
colom-. 

The turkey is more tender, and diflicxdt to rear, than the 
common domestic fowls. The hen lays a coiisidorable number 
of eggs in sjn’ing; the period of her incubation is 30 days; and 
from 10 to 15 eggs are ustially assigned to one female^. She will 
sit ijpon her eggs frequently without the desire to le.ave them, 
and hence the projiriety of* siqqdying her w ith n’jitcr and food 
while sitting. Her cry at the pc'riod of luattTnal solicitude is 
plaintive and expres.sivc, but .she treal<< her yonnf^ with less 
seeming can- than might have been looked for. She travels 
wi^h them very fast to great distances, and often leax cs them 
X straggling behind he^; hence it is usjial to conAne her to a coop 
till the yoimg have acquired^trAngth to follow her. And fre¬ 
quently evon, on account ofl her wandering habits, her eggs 
ai^ given to be hatched by a common Itpn. She is wonderfully 
vigilant whey birds of prey apjjear ; .and A)y a peculiar cry, 
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b«-i>tw /ip/v. nthi will nui^',‘ nhrmui imnuliuj: tlwuiM-hv.. 
w‘rt\\ iftM‘vtsun<l iitluTtiMHl; Imf t fiiv niu.'.t he takon fliat tlii v 
In* well ted when let eiit i)i fin- tiwrniii!', and wlim llit v rctiim 
wv live eveiiMej;. It is- tu he oh>erved, tliat if a larjii- wchmI Ih> 
lu-iir. the ereiituve>. with the iii>tiiiet of their raee. w'ill ^tl•a\ 
towards it. without am seeiiiit-i! wisJi to n-funi. 

When they lire juit m* for-tinal fattenin','', sodden iiarJey. m' 
the ineiv! of oats, barley and wiieat. are their ajijirojiriate f"od. 

A eoininon praetiee is, after they have been alioweil to jilean in 
the stubble fields in aiitunin, to jmt them uj» for fatteniiiju:. A 
j^od weight for a tifrlu-y is 15 lb.; but they are sometimes fo<l 
to 20 and even 301b. 'I’he proeess of eramming is also adopt¬ 
ed with the turkey, and thus it is eomjielled to beeonie fat in 
the shortest time.*’ The eggs of the turkey are, regardc-d as 
delieate by those who are used to them, but they arc not much 
an article of con.sumptioxf. ' 

3. The Pintado or Guinea-fowl, Nimitfa Meleayris, is a 
native, of Africa, where it is found in vast docks ; but it is now 
diffused over evciv part of Kurope, the West-India Islands, 
and a grea^ f>art of Apierica. The pintado Is a restless, noisy 
bird ; the female lays numerous eggs, which are smaller than 
those of the common hen, but esteenietl much more delicate; 
like otlier gallinaceous birds, she is apt to Secrete her eggs until 
she' has jiroduced her brood. 

The pintado is an agreeable variety in file poultry yards of 
Europe, liked by some^tbr its fte.sh, and by all for the delica'ey 
of its eggs : but it is of littlj- economical irapoj-tanee. Tbe 



cliicks are very tender, 

in sprhig. They are generally hatehed by th^mnmion nenj- 
whu either covers a larger number of them, or is found to be 
a more careful nurse than the pintado herself 

4. Tb^ Pea^iock, Favu cristatus, need scarcely be mentioned 
as a bird of economical use. Pearhens and pearchicks, indeed, 
are* ooeasionally used for food, but this splendfd creature is, 
and ohght to be, regarded solely as an object of beauty. The 
advantages to be dcriwd from rearing it for toed are not to be- 
thdiight ot> 

5. The Common Pigeon. L'ulumba (ivia, is of a race of l>irds 

multiplied throughout the warmer and temperate regidhs ; but 
it is in the warmer regions tliat’ they attain to their greatest 
size and beauty of pluin ige. They have been in, all ages the 
favoiurites of mankind, to which their innocence and beauty 
seem to give them a j)eeuliar ejaim. But if it be as farmers 
that we ai’e to I’egard the pigeon, the beautiful favourite unfor¬ 
tunately cannot attract much ot oiw regard. Notliing beyond 
the gratification of lu.\ury can be derived from the cultivation 
of the domestic pigeon for food. In ^ ain has it been asserted 
that pigeons do not feed upon green tlini, cannot dig into 
the earth with their bills, do little Immi to the cultitaited 
crops, and consume only the seeds t»f injurious plaints. The 
experi*;nee of farmers shows that the danfiige done by these 
creatiwes to our various crojis of wheat, })ease, and beans, is 
very great; and certainly the waste is in no degree compen¬ 
sated for by the quantity which the animals afford of human 
food. • 

Yet, as pigeons are in demand as objttds of consumption, 
and as they afford a luxury and conveipence to IfuBse who live 
in the coui*trv, the subject of their management is, like every 
branch of husbandry,*<leservmg of attention. If pigeon-homses 
are to exist at all, those who po.sscss them should know how 
they are t» be best managiljl, So tliat the largest rctum*m.»,y 
be derived from them. Though thero is scarce any branch of 
the management of the domestic fowls more misunderstood, 
yet the essential rule of maiiagfinent. is sirtiplc. Its principle 
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consists in regdlar feeding, in giving sniKeient space to the 
birds, and in paying a strict attention to cleanliness. 

The next in qrder of the domestic fowls are the Web-fbot- 
ed. Theseibirds, when domesticated, become enlarged in theii* 
form, and wholly the creatures of their new condition^ though 
they still remain partial to an acpiatie situation, swimming 
with facility, and feeding wi fish, insects, and the leaves and 
•grains of a(iuat'ic plants. They are hardy, easily proi>agated 
and fed, and afford a rich and savoury food. • 

1. TheAVild Duck or Mallard, Anas bogrhas, is the original 
of the 'common domesti<r species. It is widely" diffused over 
the world, inhabiting liurope, Asia, and America. These 
birds live iiv the marshes, lakes, and rivers of the North in in¬ 
credible multitudes. In autumn, they migi’ate southwards in 
numerous bodies, the gi*eator part returning in sjiring t<j their 
former haunts, though large flocks and scattered ])aii’s remain 
and brewl in the morasse.s aucf rivers of lower latitudes. 

The wild duck in its natural state is a wonderfully shy and 
cautious creature. It breeds once in the year, the pairing 
time commencing abhut the eml of February, and each couple 
living apart amongst the reeds of lakes, rivers, and marslies, 
where they breed. Nothing can be more tender than the care 
of their offspring by these bird.s. The nest is fornu-d on the 
grimnd, generally in a tuft of reeds or rushes, bent into form, 
and lined with the ilown of the parents. The incubation lasts 
30 days; when the female cpiits her charge fsr food, she covers 
up the .eggs, the Biale in the mean 'time keej)ing watch near 
the nest; ai»d whe/». she returns, .she a]>pruaehes cautiou.sly, 
winding that fehc may ijvoid discovery. T'he young burst their 
shells neai'ly at one time, and in a few bom s tlic pai eiiis con¬ 
duct them to the stream, where they at* -jnee begin to swijn, 
and feed on herbs and ins(j|[,..s; and at night they arc gathered 
together under the wings of the (jiani. In three month., they 
can fly ; and in three iHonths more their growth aivl plumage 
are complete. * 

The domestic dn>ek adapts ^is kabits to his neyv condition. 
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He no longer retires with one female to pafr, and tend his 
brood, Sut becomes polygamous ; and he loses the caution and 
sense of danger which distinguish him in his wild sfatc. Still, 
SIS in the wild state, by means of his nicely-formed bill, he finds 
m msnrshes svnsi elsewhere the food that Ts suited t« him. TT(‘ 
fee^s aiike upon animal and vegetable substanoes ; on the 
spsiwnof fish, and the larvas.of insects ; upon grass, the seeds 
of aquatic 2 )lants, and even se^i-wtseds. These birds may be 
said to be omnivorous? and this ir is which, v^ith their hardy 
qnsdities, renders tliem so easy of cidture. 

Thti duck begins to lay her eggs in February, anil, obeying 
her natural instinct, she will, uidess confined, lay them abroad, 
and conceal them. During the i>eriod of hatching, she requires 
no other care but to be kci»t undistui’bed. WJien she wants 
food, sfie will go in search of it, covering up her eggs as in the 
wild state. When the young H'e hatched, they should be al-, 
lowed to remain in the nest so ^Ong as the dam chooses ; after 
which she may be put into a coop in the open air during the 
day for a short time. She should tlien have a full allowance 
of good footl ixnd water, while the young should likewse have 
a fiat dish put down to them with w'ater frequently renew’cd, 
with a proper siqqdy of meal or other farinaceous food. 

A common hen is frequently substitutei^ for theaiatural pa¬ 
rent to hat?h the eggs of the duck. Hut wherever there are 
any ]*ools of water, the projter nurse is the duck herself ; she 
conducts her young to flieir natui’al element, and Ijrings them 
from it when it R time, w'hile, when a hen is the nurse, they 
disregard her signals on the bank, and do ndt tS^mselvts know 
when to retuni. • 

The :jj[!eding of these tWls is easy.* In certaft situations, 
they ai’e afloAved aece,(:fs to their natural haunts, the marshes 
and the bogs, whore tht'J' feed ; and when they are to be ulti¬ 
mately fattened, they ai’e fed for a short tiiHe on farinaceous 
food. 

^ As in file ease of other Towls, thc/e lyre also breeds of the 
common duck more or less valued : and thci’e arc some singu- 
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lar varieties, as 1:he hook-billed diiek, reared iti aviaries aii<{ 
poultry-yards. • ‘ 

The Mallard is tire original of the <lueks usually reared for 
economical purposes. Other species, too. are somctiinos do¬ 
mesticated.* One of ‘these is the Chine.se diick, galeri- 
entata. A larffc species is the Muscovy duck, t>r, as li'e oiiiflit 
rather to be called, the Musk duck, Anas moschata, a native of 
Para"uiiy» and the nei^jliboitriu" provinces. He there })erehes 
on trees by the 'sides of rivers and ninrshe.s, and breeds several 
times in the year : he Ls very shy in his wild .state, but readily 
submits to domestication : ho is l.arjjer than the common spe¬ 
cies,^ very prolific, and easily fattened. 

2. The Wild Goose, j4HaK anser, is another of this valuable 
family, widely e.xtended over the world, and susceptible of en¬ 
tire subjection to the will of man. 

, Like the wild duck, this tinoinuimnl (piits the swamps of the 
vast wildernesses of the Not^-th^on the aj)pn>acli of winter, and 
inigratc.s'far to the Soiith. From .'iO to 100 individuals are 
often in flif^lit togeth(>r, at a vast iKtijjht, sometimes beyond the 
reach of vision, and only' recoj»nised by their shrill voici's. All 
have witnessed the .surprising regulaj-ity of their Wight ; the 
leaders foi’ming the apex f)f an angle, and cleaving the air, as 
it were, for tho.se that follow. Tluw jmrsue their lofty flights 
from vast distances, and when they alight for food-or rest, tlnw 
station sentinels, to guard them from surpri.se. 

Part of ^hem remain to breed in tile lakes, rivens, and fen.s 
of lower latitudes, but the greater number bf them retuiui to 
the boundless, regions of marsh and forest whenei' they had 
taken their Wight, af..d tvhere they can rc'ar their young in se¬ 
curity. 

The domestic race of this species geperally loseS the desire 
of escaping, although a few instances occur of the ttune joining 
the wild race. The taftie'variety is reared in every civilized 
country. Its habits render it lin easily cultivated animal, .and 
it is an object of grept ficonomical importance in tho districts 
of fens and marshes, which are the most suited to the rearing 
'►f it. 
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The period of incuhatioii is from 27 to 3d days, and the 
female fcovers conveniently froip 11 to 15 eggs. She manifests 
the period by carrying straw in her mouth, alld then a nest 
should be prepared for her in a secure situation. During tlie 
time of hit'tching, the male stands a watchful sentintd, and will 
fiercely httack the largest animals that approach the nest. 

A*fter the young are brought from the nest, the dammiay be 
penneli with them on a sj)ot of dry grass, while f:u-inaccous 
food, watei', and any wholesome green herbs, njpstbe supplied. 
.\fter a short time, th«i dam and her brood should be allowed 
to forage for themselves in the fields mid mi.rshes. , I’hey are 
jierfectly herbivorous, and will graze like sheep. 1'hose who 
are favourably situated with res])eet to the means of rearing 
th(!se fowls, seldom give them any more attention, than to drive 
the breeds, with the dams, to the contiguous fens or marshes 
where jthey feed. 

In situations less favourable, more Jittention must be paid 
to the feeding of them. They must he well supplied v»ith food 
like other fowls, but it constitutes the particular facility of rear¬ 
ing these animals, that not only farinaceous substances, but 
every kind of edible herbs, as turnips, pStatoes, the refuse of 
the garden, and the like, may be given to them. They may 
be soiled, too, on clover and tari-s; and wlwn being fattened, 
steamed jiotatoes, meal mixed with milk, and tlio like, may be 
given to tbein. 

I’lie voung are idther viisposed of hta montli or 6 weeks old. 
when they are teivned green-geese, or they are retained till 
after Inirves*, and fed upomthe stubhlc.s, whoa th^- are teraied 
stuhble. geese. If they shall not he sntlieieatly fattened on the 
stnhhles, they must he put up to feed, aJI thcat is*n#cessary in 
this ease being, to give them jilenty of water and constant food, 
amj to litter them carefuHy with straw. 

Uesidi’s the produCe m fiosh, there.are dorivtU from tliis ani¬ 
mal down and feathers, botlj tlibse of the wings, which are 
made into witing-iiuilLs, and* those of the body, which are ap¬ 
plied to dift'erent uses. This ha.s given rise to the dreadful 
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barbaiity of pJfccking the animals, which is somctiuics done 

five times in the year. 

The only rfcally important species reared in this country is 
that which has been described; but peculiar vjirieties or bn'cds 
are distinguished and valued according to thcie size and quali¬ 
ties. Of these, the most esteemed are the Spanish* and the 
Embden gec.se. I'liese vai’ieties .are both white in their colour, 
and of gocnl size. 

Other species of the goose have been introduced into our 
pleasure-grounds or poultry-yards, as curious or ornamental. 
The Egyptian goose, or barnacle, (vgi/ptiaca, is remarksible 
for the veneration paid to it by the ancient li;gyi)tians. The 
Chinese goose is a pretty animal, more graceful, and .somewhat 
smaller than the common kinds. The Canadian goose, Anas 
canadensis^ too, has been domesticated in difierent ‘parts of 
Europe, and becomes as famjUar as the common kind.. 

3. The Domestic Swan, Anas olor, has in this country ceased 
to be regarded as food, and is now preserved solely for the 
beauty and majesty of his form, Avith respect to which ho is 
the noblo.st of all the water-fowls. He fe^ds like the goose, but 
is more aquatic in His habits. Tie is gentle and familiar to his 
keepers, eating his food from the band; but while engaged in 
the rearing of his brood, he is fierce and dangerous to be ap¬ 
proached. He is a bird of great courage, but is, never the as¬ 
sailant of others. 
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XI. GENERAL ECONOMY OF THE FARM. 

I. BUILDINGS OF TUB FARM. 

The lAiiUliugs of the farm are to cngilile the farmer to thrash 
ami prepare the produce of the ground for use > to preserve 
his co/n ami otlier seeds ; to prepare and collect manures ; to 
keep his working cattle; and to divide, shelter, and feed his 
other live-stock. 

For the economy of labour, the hifildings of the farm shouIU 
be as nc!U‘ as possible to the centre of the eidtivated j^rounds; 
for most <*i' the produce of the farm being, in tlie first place, 
conveyed to lac farm-buiklings, ami the manure esuTied from 
them to the fields, it is important t;Jiafc the })arts of the farm 
shall not be so distant from the MiilQings that time shgll be 
wasled bv the men and working cat ■ ‘ in travelling. 

Jlut, although a central situation oi’the farm-buildings is as 
much as ])of ible to be aimed at, it is often ticcessary or expe¬ 
dient 1o sacrifice this convenience in order to secure others. 

A jirimary object is. the obtaining a sufficient command of 
water for domestic jmri»oses, and the use oT. the live-stock. 
I’his cannot be obtained in every situation, and convenience 
of position. Ihercfore, in tlu; buildings, must oftciv be sacrificed, 
in order to obtain tlninecessarv siniplies of a. ater. Sofiietimcs 
Avater can beiirocured in suf^edent (juantity by^siniving Avplls ; 
but it is ahvajs better that it be obtained bj’ a constant flow 
or cuiTcnt, that the stock of the fann raaj' be supplied at all 
times Avithrtbt ^ho labour of pumjiing. VV hero a brook or ri¬ 
vulet of any kind does imt ^xist, water ciui be freipiently con- 
vjeye<r tt» the buildingsdrom a distance in drains pipes. And 
when farm-buildings are to bo weeded, a preliminary examina¬ 
tion of the nmans of* procurin,^ this nec^s.sary material must 
•nevw be omitted? ' Resides the supply •of Av’ater for domestic 
purposes, and the use of the liye-st^ck, it is ol^en important to 
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have it in Miflicient <iuantity for a water-power. Fiowever be- 
neficia], tlien, it be to place tlie farm-bnibliugs in a centrical 
situation) tb.’s object must be often sacrificed' in order to se¬ 
cure other advantages. 

The e.;£tent and-ari’angeinent of tbe difterent parts of fann- 
buildings^depcnd on tbe nature and size of the fami, and on 
tbe species'of management to be pursued upon it. The prin¬ 
cipal parts of the farni-Vnildiugs. are, tbe burns, tbt stsdjles, 
tbe cow-bouses and other fee'ding-bouses, the shelter-sheds, tbe 
gSUnary, and tbe c.art-sbed. 

Figure l*d6, vvliieb is the ground-plan and elevation of a set 
of faem-huildings, is designed to illustrate tbe general principles 
of the arrangement of tbit class of buildings, wilboiit showing 
those <leviations which circumstanei's may reipiire, or those de¬ 
tails of practice which demand tbe attention of tbciarchitect. 
The size and aiTangement of tbe buildings here .shown are in¬ 
tended A)r a farm ol' tbe larger class, and have a direct refer¬ 
ence to the species of aglicUlturo which has been cxphiined in 
this work. 

The most coiivcuieiit disposition of the out-houses of a farm, 
suited to a mixed, .system of tillage and tbe feeding of live¬ 
stock as practised in this country, is in the fonn of a long roet- 
angle, open at one side, generally to tbe south, so .as to admit 
tbe air fo tbe ea’ttlc in tlu' yard.s, and allow sufiicient .sunshine 
to them in winter. 'I'liis is a point of practice which demands 
tbe more attention, as rearce anyyrror in tbe erecting of this 
cla.ss of buildings is more common wit,b architects than to 
crowd the different parts of tbe buildings together, under tbe 
idea of giving to them greater com]>a<-tues.'<; as if a few s<iuarc 
yards miwc, taken up in necessary buildings, were of import¬ 
ance upon a farm. , ' 

Tbe IJarns being tbe part wbenef- ‘die stianv for fodder and 
litter is caiTiyd to the stables, fecdiiig-bouses, and shcd.s) tb(,‘y 
should be pbiced so as to fflbrd tbe readiest acce.ss to tbc.s«“ 
different buildings. ^ It is conlmon to place them as near tb^ 
centre of tbe radge a«> tbe general arrangement of the tlber' 
buildings will a^low. In tlie design in the figure, in which A 
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and B reprosAit the barns, this principle of arraiifreinciu j. 
observed. 

4 rt 

Where' a thra.«ihius;-machinf is eiuplovcd. ami siu-i, 
fann as wo aiv UHW cuiisiilcriMf'", we may proi i'ed ujion dial 
suppositiMi. the hahi tor thiMsliiii'^ consist?, of two iipartmcn'is. 
the one above tlie odier. In tJie upper a|iar(ineiif''is (.i.oi .! 
the untlirasiicti corn, as it Is l,iroiii;ii( from die “ Tiu 

sheaves are carried up to it hy means ol' an caM 
on the out.si(h,‘. At one end of it is the liirasliiny-ni.u idiie. 
which e.vtem,(s down to the lower apartment. In theujij' -. 
apartinept is jdaeed tlie table on which the slieav es are spread 
out, and the feedinjj-hoard at wiiieh tlie man stands who le.'ds 
ill the erirn. lielow this a]>.*rtuient is that ]iart of tlie li.irn 
termed tive dre.ssiuo-luirn. iutowhieli the fiTain is reeeived from 
the thrashiu"-nuiehine. and where it is winnowed amUprepared. 
Turning to Fig. Id, which ,j,‘epresents the thra.shing-imuhine, 
the .spiu e at M is tliat whieli eorre.sponds with tlie njiper ipnirt- 
meiit»of the barn : that at \ with the lower part or dros,siiiL;- 
hai’ii. In Fig. IDS, A is the.si'parts oi tlie hand and eonneeted 
with them is the house r. for the moving power wdiieh we may 
suppose to lie steifin. 

(Joiinoeted with these aj»ai tments is a long huilding, termed 
the .strijw-bani. Tii tliis the straw' is reeeived as it falls from 
the machine, rfiid is ])ilid or stored for nsi-. This huilding 
should be of sullieient size to coutain the ]iroduce of two stacks 
or more. To allow sullieient .sj>.aci3 for this juirpose, it is bet¬ 
ter that there he no loft or granary in thk; ajiartiuent, but that 
the.wholc .<ipiuc', from tbe floor to the roof, he left free. In 
the figure ii is lj>e straw-hani. 

Adjok'ifiig the t)ira.shiiig-barn sliould he a gramary, for the 
purpose of holding corn and seeds of all kinds*. On no large 
farm can a granary he di.spensed ivitll. It is iisiudly an upper 
apartment, stml may 05 tend over any crJnvcnient portion of tke 
building near the eorn-harif. Ih the design in the figure, it ex¬ 
tends ovei' the .slielt.'sr-sheds, &, C, C, (k “ , • 

The Shelter-sfieds are open sheds, wliicb have yards in front* 
In these yards ore placed j'uoveable racks (Fig. 18H) for hold- 
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ing the straw, or other dried provender, whicdithe animals re¬ 
ceive ; a!id there may be fixed racks, for holding hay. There 
is furtlier placed in the yards troughs of woOd or Stone for con¬ 
taining the turnips or other roots given to tha stock; and in 
every yard»there«should be a trough for containing Water. In 
Fig. J.98,*?//, &c. arc.tlie troughs for containing jjreen food ; 
« u n K^the racks for hay. . 

The C^ow-hoiiscs should be laijl oftt with iiltention to venti¬ 
lation and cleanliness. •They shotdd be causcuSiycd, with an 
open cliiuinel behind the animal,s, having sivh.descent tu3 to 
carry off the lifjnid. 

The conunon method of iittacljing cows in O ese liouScs, is 
to npi'ight po.sts jdaced in a row. iit the distance of about 2 
feet from the widl. Hound each iiost is a iiuweiilie ring, to 
which is*attached a chain which j»asscs round the neck of the 
aniniid.* When attaclu-.i in this tii.'imicr, a .s]»aco of 4 feet be¬ 
tween each jiost will snftiie. Tli<'.«j):u e seems to be confined 
enougb, and yet experience .diows tlait large cattle may be con¬ 
fined in a still narrower .spiice, without ajipiirent inconvenience. 
1’lie animals f’eeil from a low manger, formed for the most pait 
merely by a raWd ledge of stone (i or iS inches high, between 
which and the Widl the food is jdaeed. Sometimes there is a 
narrow jaithway lietweeu this immger and tlg^ w;dl of tjie build¬ 
ing, hy whieli iln* food cim he more Oil sily ])raced before the 
aninnds: and this is a eonvenient and proper arnmgouient, 
though it iiicrca.sos .someWhat tlic cxpcu.'<c of building, by eii- 
largiyg the size of flic roof. 

Soimdimes ii yef more pinffcct sy^tom is iidopliaT^ l‘!ach cow 
has a scjiarjite stiill, the stalls bciisg dividetbbv low ])artitious 
formed of ;jlat stones or boards, of just suilicient skfe to keep 
the cows front iiitcrforing with cmc .‘mother. To these parti- 
tionsi arc fixed vertical rods or biirs of iron, moving ui»on each 
df which is a ring, to which is attached the chaih which jiasses 
round the m*ck of tjic aninia(: iSul, further, these stalls are 
divided by l<fiv partitions from the patlrtviiy aleiiff which the 
food is conveyed. The following figure represents this method 
of eonstnietioi^ 



<iK\KR/\L KCO?}<)MY OF TJfK FARM. 


o*:}0 


Fic.liW. 



tbo upriglit iron rods, to njliicli are fixed tlie rings and chains 
hbb-, CCC are the rai.sed edges or curh-stonc of tlie inan- 
ger.s; D ti D are the low ])artitions separating tlie mangers 
from the pathwaj' by which the food is conveyed to the st'veral 
stalls, the food, of whatev^l’ kind, being thrown over the.se 
partitions into the inangfl;’s.t The same species of stalls may 
be applied to the fei'ding of oxen. 

In Fig. 108, the cow-house D is placed next to the bams, 
and shows tin* arrqngeinent of stalls here described. There is 
a yard in front, to which the cows may be turned out for a 
short time in the day for air and water. 

The iecdiiig,oxen may have houses of the same construc¬ 
tion. But oxen may also be fed in little yards’, and sheds at¬ 
tached to which they j^an retire ; and this is an improved 
inetliod'of feeding (‘veii the fim'st and largest oxen. In each 
yard should .he a trough for holding the turnips and other food. 
Where turnips are used, no water is required, but where dry 
food is (‘mploycdNvater should be in every yard. In the figure 
two ranges of th(>s6 sh(‘ds are shown, E E K, i'll', being the 
sheds, c ee, &c. the yards. One of tlv?se sheds and yards F y‘ 
may be used,for holding the bull: another J, made into a 
bnise for calves receiving nylk. ^ Should close house.s and stalts 
be preferred, these maybe subrfiituted, th.i arrangement of the 
other buildings remaining as before. 

Connected with the cow-house and feeding places, there may 
be a house for steaming or^toiluig food. A crnveipcnt posi- 




BTJILDINCiS. 


(>S1 

tion of this house is H, as shown in the figure* Adjoining to 
this maj^ be a house I, for containing j»otatoes and other roots, 
and it is convenient also where tnrnijis are*em|y^ye*d in feed¬ 
ing, to have covered slieds in which a certain (jiuintity of tm*- 
nips jjpiy he jmt.fin* i)resent use. In the'figure, (.Tte))resonts 
a convenfent position for these she«ls. 

The stables must be of a size sufficient for tlie number of 
horses emjdoyed in working thp fdrm. Kach liorse should 
have^his own stall. There should be a range uf ra» ks above 
for holding hay, and a manger with a sparred bottom below for 
liolding green food, as tares and clover, and a close lyanger fo£ 
holding corn and .steamed food. Jt is better, for the Ihoroiigh 
ventilation of a stable of this kintl, that tliere be no hay-loft 
above, but that the whole space to the roof be left tree. 

Connected with the stables, may be a house for holding hay 
for }>re.>ient use. In this is kei>t m store of hay, to prevent the 
mfees.sit.y of going constantly to^tljp hav-stack, when hay is 
wantetl: •ind this method of kec‘])ing it is convenient, by obvia¬ 
ting the necessity of a loft above the stables. In the figure, 
M is the hay house, and L Ij the stables on each side of it. 

He,sides the stables for the w'ork-horse.s,\lu‘re oughtto bo on 
eveiy considerable farm a stable with a lew stalls for saddle- 
horses. Mvmy occuj)icr of a large farm mn^t have ajiorse, as 
essential to euouomy of time in his business, hnd tln“r(> .should 
be a .spare stall or more for ^ cung horses in the course of train- 
ijig. In the figure, N is the .sad<ne-hor.se stable.. In the 
figui;e are fui-ther iJiiown a. sjiare house for a mare and foal /, 
ami a shed m for eolts, open to the y'ard »': in which ysM'd, or 
in an itdjoining one, «. is also deposited the«dung from the dif¬ 
ferent staples. 

• One of thd*necessary houses of the farm is a shed for holding 
the implements. This is*mado of a size to contain the carts, 
^iloughs, and other iinjdements, whcnoiftt in use? In the figure, 
O is the Caft-sliod. 

% w 

* On every* farm there shoulh be sufficient^ accomlnodation for 
the stviiu!. The houses for this i*ur])Osc may consist of little 
sheds openin<r, on small yards. ThesoMuay be disp^^ed in any 
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part of the ranjfe ofbuildiugs which dm]] be conrenient. h the 
figure, AUAnre the sheds, ond A'm, the oj.en yards i,, 
front; but’tlH^umlwr may be extended to the dc^gree r(Mjnii(‘d. 

A poultry ]uniseor two with yards may also be erected, ouo 
for the I'allinaeeous. and one tor the web-t’out<d fowls, t1i(iiif,*li 
one liouse'and yard properly arraiij^ed will ^.'eneralfv sidfiee. 
In tlie figure, KK are the jxmJtry-Jiouses, and X X- the'yaids. 

On a considerable farm', too, there on<,dit to In- a small loelv- 
ed house for holding- tools, as saws, planes, liatelics. mu] the 
like. This not only preserves these smaller imph-ineiits, hat 
keeps the/Ai in one plaee, and jtreveiits Itiss of tiim> in s<-areh- 
ing for them. Q in the figure is the To«d-house. 

On any large farm, it is also eoineiuent to have a ear[ien- 
ter's and blacksmith's shop, at which workmen may be em¬ 
ployed when reipiircd. A good deal of time will he siivcd by 
these means, when the blafksmith and carj)enter reside at 
some distance. In the figjn'<,*. I’ is the carpenter’s shop; S the 
smithy,‘and R a small liouse for eontaining coals. 

On a large farm, tt) 0 , there should he one or more spare 
rooms, there being many little things to be done u})on a farm 
which cannot he classed under any general kind of work, and 
for which it is ctmvenient to have sejtarate aj)artments. In 
the figure, the .sppj-e rooms are marked T and V. It may be 
well, too, tliat a trusty person reside at some jairt of the range 
of buildings. - . , 

An important point to be attende'd to, is to convey tin* ne¬ 
cessary supply of water to the dift'orent yarlls. When the sup¬ 
ply is' obtained in sufficient (pianfity from a running stream, 
little difficulty exis;:s in conveying it to the troughs in. the yards 
and other’-parts of the buildings. But when watar must be 
raised from a well, it should be convolved in the first [»lace to'a 
large cistern, raised to the neco.ssafy height, so that it may be 
brought from ^liLs cistern in ]>i])es to the smaller cisterns or 
trdughs. ’ The sujiply can be nit^dy regulated by means of ball 
or floating cocks gi <he troughs, so that none di it shall^ be 
-wasted. In the figure //, *«, are the troughs in the larger 
yards. There should be sint’ilar'troughs in other paints, as one 
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in the yard n' for the colts, one or more in tJi% yard d for the 
cows, aitd, when the oxen are ffd on dried food, a number to 
supply each of the yards, e e, kc. 

Another object not to be neglected is to tvjnvey away the 
surplijs liquid ofi the stables and feeding-hbuses. This may be 
done eitlfer by drains under ground, or by open pnvpd chan¬ 
nels, and these should lead to a coinmjon sewer or discharging 
conduit, which should be of sufficient height and W'idth to al¬ 
low a person to go uj) ut and clean it. Tliis general conduit 
should lead to one or more tanks or basins to \yhich the liquid 
may be conveyed. Jiitimr this liquid may l)e puinp^pd up fi'ora 
the tank.s, and conveyed in barreds to the groun ^ to be'manu- 
red, or the tiinks may have earth* litter, and other substances 
j>laced in them to absorb the liquid. The direction of the 
large s(*vver is shown by the line v ?•, in the figure, and is laid 
out on, the suj (position of the gi'mxnd being flat. Should it be 
otherwise, it must be laid out t» suit tlie inecpialities of the 
siuTacu'. • 'J’lic letters ;/ // show flie situation of the tauks. 

1'hcse various buildings, it is to be kept in mind, sire de¬ 
signed fo)‘ a fiwm of the larger class, and where the accommo¬ 
dation is sup]>osed to be complete. AVheh the farm Ls smaller, 
not only may tlie diflVrent buildings be diminished in size, hut 
several of them may be di.spenscd witlu l^t is to b(^ observed, 
however, tbiigt although on a smaller farm tile same accoramo- 
<lation is not required as on. a large one, yet the buildings can¬ 
not be reduced in proj/ortion to flic diminished size of the 
fari.n. Small farnlB, aeeordingly, always require a greater com- 
pai’ative extent of hnilding thsui hu’ge. The hrtildings,. too, of 
whicdi tliis general dcscrijrtion has been «givej), arc; designed 
for a farm partly employed in breeding, and parflj^ in feeding. 
•Deviations from the general design, therefore, will be rendered 
ne 4 ;es.sary, in the caie of peculiarities affecting the mode of 
managt'inent. 

Thus, a farm where the i^aiiJ purpose is the dairy, will re¬ 
quire increased uccommodiftion tor the milch cbws, and less 
for other kinds* of cattle. The cliie^ object of attention in a 
dairy faj’m hping the milchocowl, the accommodation for them 
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shoiiUl 1)0 oonurtodiDUs ami ooniplotc. W-iitilatiim, oIcNinlincss 
and water, are essential to tiiejiealtli of animals so madi con¬ 
fined as life eows of a dairv. The dairy itself, or the houses 
for prciiarw!>' tjw milk, should ho at some disttmoo from iho 
cow-houses, and etHiivia ol‘ the yards, and ejtln>r fonina:te(l 
with, or very close to, the dwelliu<r-house. 

When a faian is near a larjve Jown, the huildin^ must he 
suited to this peculiarity of situation. On sueli a farm, the 
rearing and feeding of live-stock may not be cari'icd on at idl, 
and only the raising of vegetable jn'oduce for .sale attended to. 
The buildmgs recpiired for such a farm need be few and sim])le. 
iNo feeding and shelter-sheds are retpiired, and there is no 
iieetl of that extension of the range of buildings whudi is ne- 
eessswy in tjie ease of a rearing and breeding farm. 

Another class of farms, again, may be jmrely stock-farms. 
On this class comparatively fcjv buildings are recpiircd. ,.The.se 
are principally sheds for .shelter to the young eattle, and low 
sheds Avjth yards for penning' sheei* )vhen occasion re<]uir<*s. 
'I’here should be a sjiare house or tWo for dilFcrent ])urj)o.ses, 
as for holding wool, the extent and nature fif which w ill de¬ 
pend entirely ujion ttie kind of farm. 

Besides the out-houses of the farm, there are rc'ipiin-d a 
dwelling-house for the fanner and houses for his labourers. 
The farm-house, in extent and accommodation, must general¬ 
ly be suited to the circumstances of the occupier; and the la¬ 
bouring man, when he resides upon'the lann, should possess, 
in so far as his cottage is concenied, those decencies and com¬ 
forts which art suited to his conditwn. 


11. ARTIFICIAL DIVISIONS OF THE FARM. 

Where a country is entirely in tillage, *it is of less im]>ort- 
anefe that farms be divided b/art|ficial barriers ; but wherever 
live-stock is kept, this ^essential* to the proper keeping of tin* 
animals, and to the profiWble occupation of the grounds ; and 
besides the jnirpose of retainipg and .s«‘parating apimals of dif- 
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feront kinds from one another, and of defendiilfif the cultivated 
crops fft>m injury, fences serv(j the purpose of sheltering the 
fields, and, when accompanied by ditches, of draining the 
{>•l•ound. 

Tlj^e fesices of tlio farm may consist cither of stone-wall, or 
of Ii^v(‘-f?nce, or of a combination of the live-fence and stone¬ 
wall, and sometimes even of an open ditch, a mound, oy a rail. 

1’h(* stone-wall may either he fowned of stones built without 
eeinent, or it may he lj*iilt with mortar like coniinoii masonry. 
Hut the last of these nu'lhods is rarely practised with the 

common fences of a farm. The cementinL' of the stones with 

. . • • - 

mortar skids, indeed, to the duvsihility of the wall, hftt then 
the expense is too great in common cases. The wsdl, tliere- 
fore, for the ordinssry purposes of tluf farm, may gcmerally he 
built of stonc.s ahnie, though sometimes with a little mortar 
merely for cementing the copii'g, and occasionally for pinning^ 
or closing the interstices of the outside. When stones cannot 
he obtained, brick may he suhsfitiited. 

The materials for hnilding the dry-stone wall, as this kind 
of wall is termed, may he sandstone, wliinstone, or any other 
stones of sntlieient flurahility. boose s^ncs taken from the 
surface*, termed land-stones, answer sntliciently well, if they be 
of pi'oper size, and not too much rounded : hut iu^tlio latter 
ease, they j»re.seiit too smooth a surface, and'eanuot he kej)t in 
their places witliont mortar. 

The imph'inents to Ite used in huildiiig the dry-stone wall 
iir(i, a mason’s hJluimer, a sjauh* or shovel for clearing the 
ground for a foundation, a'pick oi* mattock, and'a frame of two 
iijirightjiosts fixed together, so as to ooi'VJspond with a verti¬ 
cal section of a portion of the W'all. (Fig. 200.^^ 

* The lincVif the intended fence being fixed upon and marked 
oiv the ground, the .sfoncS for hnilding should he brought for- 
W'ard, and laid down on both sides, if possible, of the line of 
fence, but "if not, pii one si(!je. 

^ Pins b«niig fixed in the dentre of tjie space t» be occupied 
by the w'alk the w'orkinan proceeds tlius:—He cai'ries his 
woodey fra»ve to .soine distance lilong.the Ime to h j built upon ; 
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lie-sets it perpe^idiculav, which lie is enabled to do by ipeaiis of 
a plumb-line nttsurlied to it, an^ he fixes it in this jiosition in a 
simple maimer, as shown in the figure. He flien fixes another 
similar frame aj the place where the wall is to cominenco ; he 
stretches two cords between these two frunieq on tlv-‘ outside, 
and as tjjese cords corresjiond with the outside of tht wall at 
a given height, he has a guide lor building it of the ueipiired 
dimensions. After having«bnilt one ])ortion, he iise.-s only one 
frame, the wall itself serving afti'i’wawls the part of a frame ; 
for the cords being fixed to both sides of the wall, and then 
attached to the frame wdiicli is placed in advance, the workman 
has, a^'before, a guide by which he ))roceeds in biiihling. 



The foimdation ;>f tiie wall should be laid on fiian ground, 
and wdien there fs not green sward to build u])«n, the loose 
earth should be taken out by tliosjiade, until a solid foumla- 
tion is arrived at. In building, the l'arg(‘.<t and flattest .stones 
should be used for the foundation ; and if* 
is'verw desirabie, 4f the materials it.sed will 
allow, to place stows at intervals of sufii- 
cient .size to' lie acro»s tlu' breadth <>f the 
wall, so as to bind the wall together,^ and 
render it more secure. (Fig. 201.) • 

DiflFcrent kinfis of co)>i»g may be placed upon the wall, to 
defend it. One of these consifts j^'ierely of turf, two sods being 
laid upon the wall, with the cartliy sides-placed towards each 
other. Another species of coping consists of Igrge stones, 
w'hich, being closely buUt andi wedged together, i^re cemented 
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by mortar. This is a complete and dural)lc sju'cies of coping'; 
but wb#n it is used, a row of flat 
stones should be laid on the to]) of 
the wall imnicdiiitely beneath the 
lSoj)iii^, ayd ina<Je to ju-oject a little 
on eaclmicic of it. (big. 202).* 

A \yall, suflicient for the ])ur- 
j)oses*of the tann, may bo 82. 
inches widi? at bottom, 1(5 inclios 
wide at toj), aiul, inclialing the 
coping, di’ feet high. Such a- 
wall, e.’icliisive of the exf»eiis<' 
of ])rociiring and bringing forwaitl the stones, Jiiay be built at 
from d^d. to 5d. the yard in length, at the present rate of la- 
bouV in this country: and 2 good cart-loads o^ stones will 
suffictf for building a vard. 

'I'lu; advantages of the stoiiQ-wall, as eonijjarcd with the 
live-fence, ai’c, that it becomciS useful as soon as ma^le; that 
t can be formed in situations so unfavourable with respect 
to .soil and climate, that the thorn and other plants cannot be 
raised ; tlnit it re.]uires no nursing, nor the other expenses of 
.•leaning and ])runing which attend the live-fence: that it is 
not injui'cd or destroyed by the (re>p;)ssi‘s of sheep and other 
animals, as the live fence frecpiently is in tRc; early .stages of its 
gi'owtli : and that it oeenjiles little room, and iloes not injure 
the growing ero]»s by Jlarbouring* birds and other animals. 
For these reason#, there are many cases in which* the stone¬ 
wall is the best species of fence. It is in an ji-speeial degree 
suited to an elevated country. Nothing^ indebd, is nioi’c to 
be desired in such a country than to obtain shelter ; and livc- 
fence.s, wlnwe they <-an be reared, afford a certlfin degree of 
shelter, by breaking tplie force of winds, lint tis live-fences grow 
for the most part feebly in very elevated situations, they tliere 
perfonn Hit impo'ifcctly th» purposes of .shelter. In sneh (»as<'s, 
shelter is Jjetter olitained h^ tlie plantyig «f wood, which is su- 
jferiorto feuedfe in atlbrding the meaiN of ihiproving the climate 
of a bleak country. 
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I)ut, tite live-fence, uceoinpauied with ditcheti, liiu:; itis 

advantages in the situations where it ctui he reared. •' Nut to 
speak of it^iis«an ohject of beauty, in which it fai* sui’i)asses 
the stone-wall, it affords shelter, and, in combhiation with the 
ditch, the i;[ieans of oaiTying off water from the ground. * 

For this kind of fence, different plants of the Rose family are 
employed. These are iu*med with sluiri) spines, and, branefiing 
out in innumerable directions, form dense bushes. Of these 
I)lants, the most esteemed is CmtwgusjOxnacnnthn, the Haw¬ 
thorn. 

The hawthorn is easily produced from the seeds of its fruit 
<5i’ haw: It is best raised in the nursery, and, after being 2 
yeai's transplanted from the 'seed-bed, in flie manner of forest 
trees, planted in tlie line of the fence. 

The ground upon which tlioms are to be planted, should un¬ 
dergo a complete preparation J^ydeep ploughing, or trenching 
‘with the .spade, and by a thprough manuring. Attention to 
this ^(reparation is very infjmftant, and will, in many cases, 
constitute the difference between success and failun* in forming 
a thorn-fence. When the ground is tolerably full of A cgetable 
matter, lime may be used .as a manure. Hut where the soil is 
poor, both lime and dung should be em])loye<l, and it is gene¬ 
rally advantageous to apply them twelve months or more be¬ 
fore the thorns are planted. 

Having fi.ved upon the line of tne fence, it may be laid ofl’ 
by means of poles, like the ridges of a. field, and marked upon 
the ground. The instruments used in the jvactical o])cration 
arc a common .reel and line, like th^tt of gardeners, and a rod 
of wood of about 6 feet in length, divided into feet and inches, 
with a piece cf wood fixed at right angles to the end of it, .so 
as to’ measiu'e off with facility the breadth <(f the>diieh, in a ^ 
direction perpendicular to the line %id' down. The instru¬ 
ments for workivg are a conimou s})ade, a r.arrow-i)oiuted sho¬ 
vel, u common mattock, and a(«fo'jt-]>ick. * 

The line of the .side qf the ditchUlong which the {honis are 
to be set, being marked out by tlic rod iuid lint, and notchdd 
by the spade, the v^orkmau tajies qff a piurt of the earth from 
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tlic surface of tlio inteiidcil ditch, and lays it i^lonjf the future 
line of ^honis, this earth being laid about 6 inches hcack from 
tlie notched line, so as to leave what-is-called 9 searcenient; 
01 ’, if there be sward, a row of sods are in like manner to be 
laid 6 inches back from the notched line, with their grassy 
sides‘unjjermost. lie then bcirts down the cjirth or soils thus 
laid*with his s])ade, so jis that the outer surface shall lie in the 
line oi*thc future mound, ami sloping a little backwards in the 
manner shown in the following figure, so that they shall bo 
highest next the ditch. It is u])on the row of earth or sods 
thus placed, technically termed the thorn-bed,'that the thorns 
to be phipted are laid. A further portioil of the surface of thtr 
ditch is then stript off, and thrown behind the i,horii-bed. • 

The thoni plants have, in the mean time, been prepared in 
till' following manner Kach idant, with its roofs and fibres 
SIS taken out of the ground, is gras[)ed by 011 c hand, wlulc, with 
a .sharji knife, the stem is cut through by a cut inclining up¬ 
wards, so as to leave, exclusive nf ^hc root, about 8 inches of 
the stem. The jdaiits being thus prcjiared, may be put in the 
earth again until they are rcaily to b<- planted. This is don<‘ 
that they may be jiroti’cted from frost, for.the process of plant¬ 
ing being performed in winter, every precaution is to he em¬ 
ployed to ju’event the young phuits from being injured. 

W hen a suflieient .space of gi-ound is rod(|y for being plant¬ 
ed, the ]ilants are to he phfced firmly upon the thorn-bed, so 
that, when the mound is •made, tlua- may project a very little 
beyond the surf'a^e, or rather just reach it. The distance at 
which they may be j)lanted from one another, uuiy be about 8 
inches. AVhile one or more persons are employ tsl in laying tlio 
thorns, another is to shovel u)> from the ditch the loose mould 
iinmediat’eli; next the surface, and phua' it uj>on 4 he stems of 
the plants. This eai-th, being (rompressod by the foot, tin' 
plants will be firmly fixed in 
their positjjm, and so eoven^d 
as to be out of tile reach ^f 
danger from fmst. A section 
of the hankVill aj»i>ear at this 
stage of tJie‘()roce!'S. fis in Kig. 
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A considerabje portion being done in tliis manner, the ditch 
is to be cleared out to its full rii?. zot. 

depth, and, tlip earth, thrown ' m 
upon the bank. The mound p 
is then to J»e roundetl .at top, ^ / 

and beat all around by the ‘ ^ 
shovel. *A transverse section of tlie work when finished will 
apj»ear as in hig. 204. 

This completes the fonn.atidn of the,hedge and ditch. The 
ditc;h should be narrowed to u spade-breadth at bottom, 'and 
the sides mjide to slope at an angle of 45°. The mound will 
■nceupya somewhat lArgcr space than the breadth of'the ditch. 
Th6 ditch must be so laid Vjut .md formed, iis to permit the 
descent of wntei*. Where there ai'o slight inequalities, it must 
be made dee])er at one part, than another, and if necessary, 
the earth must be wheeled a^^ly from the part, where the ditch 
* is deep, to make iq) the niogiid where the ditch is shallow; 
and sonqctimes, in the case*bf passing a hollow place, the water 
must be carried away by a drmn, cut through the mound and 
underneath the thorns int<» the .•nljoining held. 

It IS a very eoinnu'n pi'iictice in making the ditch and hedge, 
to leave the .se.'ireeinent or littlo sjuico between the thorns and 
the ef/g<^ i*f th(; 4litt'h ; biitsonn* do not ,'ijij»r»i\'e of* this sc;u*i*e- 
ment, con<-eivingit to lie ininece.ssarv, and fot-n onr the growth 
of weeds. 'I lie iolvanliige. how,ofliNning the .-l■:lr<■l•lllen1 
is, that it tends to jn’evet.t tho eartji from falling (lowu into 


the ditch.* and leaving the roots of tin* plau*s expoM’d. 

The properymte for perVortn'ntg ,th(“ operation of planting. 
\s from Octoher to the heguudng of March, that is, during the 
period when •vegetation is inert. 

Following the practice that has been describecL^ failure will 
bo rare, excejit in situations ontirely.uhs.iited to the gi’owth of 
the thorn. The plant, it will be seen, is' set on mould in a • 
manner best suited to favour^ats growth : and thc.stem being 
laid nearly horizontally and covbred with'earth, sjioots fortli 
fibres at every part* and* becomes itself a root.* * 

In place of one )nuund andftditiji formed in the manner dc- 
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scribed, two ditches ure sometimes formed, witl* a mound be¬ 
tween, awd two rows of thorns. ^This kind of fence, however, 
is only mentioned that it may be condemned. »Jt» occupies 
more room than the single mound, creates nearly double the 
ex^iensc of ^nanajjcinent, and is not so favourable to tl^c growth 
of tlionis.* The only ease in which a double row,of thoms 
and (fitch oi‘ this kind should be formed, is in hollow's, where 
t wo dit(?lu‘S are rc(|uircd for carrying off water. “ 

I’he fence, then, as described, is a mere bank of (;arth ivith 
a ditc'ii, which animals can pass over. Tn its hrst stage, it 
I’onns of itself a feeble barrier, and is subjei.-t to*be d((stroyed 
by animals, passing over it. It mast, tlnubfore, be ^Icfondetl' 
until it becomes an effectual bairier? and this is done l»y ineahs 
of rails or jialing. 

Paliug»consists of horizontal rails, nailed to jmsts or stakes, 
placed vertically, and driven into tjic ground. It may be made 
with either two or three horizontal rails. The latter number 
is preferable, and necessary wherf sfioep are feeding. ^ 

The rails are formed either of sa.\ved «>r split wood. When 
\A\e trees aYe swv.xW. tW\ wv.vj txx- syWt, Vv\\. svtxe.w Vtu'v -.vve. «A‘ 
.■.alVicient size ihev slnndd Ik* sawed, lor thif*makers the neatest 
and mo.sl durable ]>aling. M ild l>ine, spruce, larch, or any 
(iilu-r of the pine Uiinl. will answer: and the (uiantity of tlie.so 
trees in all parts ef tlie eomitrx is now .»o gre:d, that tlicy can 
1 k' c\er\ where itlitained witd faeilits, and at a 'ow price. 

()f tile same material jhe stakes^ire formed. These are 
made abi lilt IJ I'eet Jong, and sharpened to a jioinl. riiey are 
driven into the '.roinal witi^ a mall to the dejitl^ol about lo 
inches, and set at tin* distance of 5 or 0 fcc^trom One aiiotliei. 
Tlw Jiorizontal rails arc attached to tliem by .stouUnails. 

^Auotlm-^ieeics of tvwporanthive, which mny4ometimes 

supply the place of /'tii’ilg; is formed hi the following mjin- 
per ‘—Posts or stakvs, as for palinfr, arc drjveu into the 
ground, and Jjranches of treoh^ or|bi*ushwood of any kind, a*e 
^warped or wattled round the Stakes. The hutt-eyds of those 
branches arc ^daced upon the ground ia waf]»iiig them, and an 
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inclination isigivcn to them as in the figure. -A light spar 
along the top will render this spe¬ 
cies of fenco^ very complete. It will 
last as long as paling, and is more 
economi 9 al, since the bushes and 
branches are of little value. ‘ 

One set of paling will generally last sufficiently long trf allow 
the fence to attain to thp neccssai’y licight and streifgtli. It 
is to insure tliis that the pdling should not be put up sooner 
than is really required, so that, if tlie land be under a Course 
of tillage, the paling need not be put up until it is again laid 
•"uouTf. to'grass. 

• The rails for the protecteon of the fence may bo placed upon 
the top of the mound. This fonns an ettectual barrier, in so 
far as it prevents animals from passing over ; but it docs not 
prevent animals that may be pasturing on the thprn side of the 
field from reaching the young plants. They will rarely, in¬ 
deed, do much injimy, iflilass they pass over; but all injury 
may be gnstrded against, by placing a row of paling along the 
edge of the ditch itself, so !is to prevent access to it. In tliis 
way, indeed, thcre»are two rows of paling, which increases the 
expense; but these rows need not in this case have each more 
than two bars, and if it is important to rear iui efficient fence, 
without'the risU 6f failure, it may be better to do the work in 
this manner. For the most pitit, however, when there is a 
good ditch, one row of paling of tiiree bars on the top of the 
mound will he found sufficient. , 

The hodgn,. mound, and ditch being formed, tliere is next 
to be considtred the manner of managing the fence. The imple¬ 
ments required 6r this purpose are, first, those for weeding, 
and seconV, those for cutting or lopping the branches or twigs. 

For the first of these purposes,^ thyt of weeding, a simplfe 
instrument w^l suffice, namely, a small .spade, usually tehne(J 
aAedge-spado, with a Itamyc t^out 3^ feet lon^ and a blade 
about 5 inches broad. (Fig. 208^ 

The instrument usod for lopping or cutting may be tlwee : 
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The first is a slightly bent knife fixed to a handle, for cutting 
off the ftids of the twigs or blanches by an upward stroke 
(Fig. 207); or in place of this may be employed* shfears; but 
the knife, it is conceived, is equally efficient, and more cxpe- 
dftioua 

The nast instrument is one of the same form, butof ^rreater 
weight, and with a shorter and more slightly ^urved bfade 
(Fig. 266 ). This instrument may weigh about 6 lb.; it is em¬ 
ployed for cutting through the stems of tlioms. ..'The other in¬ 
strument is a light axe, wdiich is employed for same pur¬ 
pose. 


Fig- aoti. Fig. 207. i’ig. 208 . 



The first object of attention, after the thorns are set, is the 
young plants, wliicli, we have seen, have b^een buryjd in the 
gi’ouud, witli qne end just projecting to the surface. These 
will generally pass through ti the day when they have begun 
to grow, but should they not be able to make their way 
through, the earth is to bo gently stirred with the hand or a 
stick, so SIS to open a way for them, taking ca/e,'however, not 
to rub off any of the buds. 

During first year of their growth, t^e plants \jill retjuire 
lijitle cletaningi and no pruning. Should weeds, however, sjn'ing 
uj) in quantity in the fifSt year, they must be hoed dowm. The 
manner of hoeing is simple: The hedger, with his .small spade, 
stands in tbckditch, and with lightthorizontal strokes cuts do^n 
•the weeds ajiout the thorns. ^He may qlso^ if necessary, pro- 
’ ceefl along the Tnp of tlie mound, and, working downwards, 
cut such weeds as he may not bb able, to* ncach from below. 
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After this, the'same process of cleaniag should be perfonned 
at least once every year, and <^enerally twice. The \^ork may 
be done at aby period in the year when the weeds are fifrow- 
ing; but whea the fences are young, it is a good rule to per¬ 
form the'operation‘before the weeds rise in summer a\^>oiigst 
the twin's -of thorns. , 

The vveecls that infest hodge.s are grasses of different kinds, 
of which the most troublAsonje and difficult to be extirpated is 
couch-grass. Xlther plants, as docks of different kinds, tliistles, 
and chiefly the way-thistle, chick-weed, and dead-nettle, goose- 
jgrass, copimon resj;-harrow, wild mustard, tufted vetch, and 
niMiy others, fonn the c-onimon weeds of hedges. 

The other proce.ss in the management of the lunlge is that 
of pruning. This is intended to cause the ])lants to grow 
bushy and thiek, so as to form a barrier to animals. Tt'is simply 
performed by means of the light knife (Fig. 207). 

During the first yeiU’ Ojf the gi'owth of the hedge, it will rc- 
(piire, it has been said, no imining; the second year, after the 
fall of the leaf, pruning may be begun ; and it is to be observed, 
that in idl cases of pruning, the proper season is when vegeta¬ 
tion is inert, and not when the sap is ascending. The thorns 
at this stage ai’e to be ])run- 
ed lightly, with pn upward 
stroke of the kfiife, a small 
portion also of the shoots of 
the top being lopped off. The 
same j)rocc; s is to bo annu¬ 
ally repeated, keeping the 
whole narrow at ,+op, broad 
near the l^ottom, and inclined from the bottom upujards in the 
nuinner shown in Fig. 209. ^ i, 

When the thorns, under this sys'ieni of yearly lopping, the 
lateral branchts, and sUghtly cropping Uie top, have reached 
thS height of 4 or 5 feet, tw</ inithods of pianagevnent may be 
adopted. Either the, whole m.ly be allowed to .grow to the • 
height to which it \vill naturally grow, the only fiurther pruning 
being to cut off such of. the Rtorai briuiches as are ovijrshadow- 
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ing those beneath; or the process of pruning uuiy he contiu\ied 
yearly, at) as to beep the hedge at the proper height, namely, 
4 or 5 feet. 

Tliis, then, is the simple management of the tl,iorn fence:—It 
i#, or oug^jt to b^, every ycai- weeded once Or twice; and it is to 
be regulrrly pruned, so as to render it bushy, until it gets to a 
certam Jiieight, when it may either be allowed to grow up to its 
full siz'e without further pruning, 4)r be kept by an annual 
pruning at a uniform height. The former ineth,od is sulHcient 
with‘the fences of a farm, but the latter makes the neater'and 
more bu.shy fence, although it is the more expensive. 

Under tliis maniigemeut, the fence will cV)ntinue vigonjus lor' 
a long i)eriod. Hut when at lengfth, from any cause, it gets 
thin at the root, or shows symptoms of feeble growtii, orwlien, 
liaving raached its natural size, tlielowerlateral branches begin 
to fall off, a simple method of reiv;wing it is to be practised. 

In this case, the whole thorns iwe to be cut down to within 
a few inches of the ground, employing either the hewy cut¬ 
ting-knife (Fig. 20(1), or, when the steins are very strong, the 
axe. 

In employing the cutting-knife, the heflger stands in the 
ditch with his right hand towards tlie tliorns, and cuts upwai’ds 
with a back stroke with his right hand. The sUol^ must in 
all eases be made oldicpiely upwards and not downwards ; for 
the effect of the latter metluAl ivould bo to shatter the lower 
part of the stem, and subjpbt it to injury from wetness. When 
the axe, instciul of,the knife, is used, the workman .stands in 
a different [aisition. His le/t hand is now nex^t the hedge, and 
he uses both liands in cutting; the stroke, l^wevdr, as before, 
being made obliquely upwards. But it is only whc*n the stems 
are very tluels and old, tliat the knife w’ill not effei4 the pur- 
pose. • « 

When the thorns ai’e tlius felled to within ik few inches of 
their roots, I^Jie gi-ound aroiuiil t^e stems is to be carefully 
,cleaned Jiy digging ;* and the Itu-ther operation to lie perform- 
• ed u to clean out tlie ditch, and replace before and around the 
thorns the eai*th which had been drawn into the ditch by con- 
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tinued weeding. The stocks of the thorns will now he nearly 
covered to the top. Fig. 210, shews the state of the fenee be¬ 
fore the ditek is cleahed out; and Fig. 211 when the operation 
is completed. 

Fig. 210. < Fig. 211. 



' In II very short time after this opei'ation, shoots v/ill spring 
from the old stems with vigour, and thus the fence will be re¬ 
stored, when it wDl appear as in Fig. 212. There may be cases 
indeed, in which shoots 
will not spring from the 
old stocks. This indi¬ 
cates t}iat the hedge has'" 
lived its naturaltenii, and 
is the irremediable effect 
of age; but in all cases in 
which the hedge possesses sufficient vigour, this method of re¬ 
newing it will be attended with the effects desired. 

And in cases in”which a thorn hedge is seen to have suffer¬ 
ed from previous neglect, this siifiple mean may be employed 
to restore it. In this case^also, the ‘opportunity i.s taken to fill 
up blank spaces in the line of the thorns., For this purpose, 
the earth in tJie blank spaces sho\dd be completely taken out, 
and the spaces filled with fresh soil; and in place of the haw¬ 
thorn, the crab may be planted, as being better calculated to 
succeed mller such circumstances. 

In place of planting new thorns.,t<) fill up a blank, a prae^ 
tice sometimes, resorted to is, in the second year after the new 
shoots have sprung up, to ta^e ope of them on eaqh side of the 
gap, and, bending them down, tQifix them with a crooked stick, 
to the ground, in fhe manner practised by gardeners. Seme 
earth being then lajd upon ^he twgs, they wOl soon spring up, 
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and fill the interval of the gap, espe- fikA’is. 



limed. A gap renewed in this man¬ 
ner will a^tpear as in the figure. 

When hedges ai'o lopped down to the ground in the planner 
described, they must be protected until the new’shoots have 
attained a certain sixe, as in the case of new fences. JJut it is 

e 

not usually necessary to .have recourse to paling, because the 
thorns cut down famish themselves material for forming a 
sufficient fence, termed a dead hedge. 

A dead hedge is thus formed:—The w orknian cuts the^tefns' 
of the tliorns into lengths of 3 or 4*feet. He foinis bundle? of 
these, mixing with them the smaller twigs, and compressing 
them so 'that they sliall adhere together. Anotlier person with 
a s{>ade^ working on the line whi^h the dead hedge is to occu¬ 
py, takes up a sod or spadefiil of eaitli; and a bundle of twigs 
being hiuided to him, he places flie%it end of the biyidle in 
the hole made by the spade, and leaning agairust the emth 
thrown out. He then lifts another sod or spadeful of earth, 
and places it upon the hut-end of 
the first bundle, compressing it 
firmly with his foot; and in this 
manner he fqnns the line of the 
fence. The fence, when finished, 
appears as in the figure ;,hnd a pruper sitnation for it is on 
tlie mound iiumedvitoly behind the thorns. 

The plant which has been especially refer^-o(l to'as calculated 
for the hedge, is the hawthorn. But there are two vther plants, 
sjmilar in aiipearanee, which arc sometimes culth4ted, either 
separately or intermixtKfwith the hawthorn. These are, Pru- 
■ HUS spinosa, the Sloe, and Pprus^ acerba, the JkVild Apple or 
Crab. Bott of these plants^grojv readily, and beai* cutting, 
but they are not so well suite® for enltiv,^tion for hedge-plants 
as the hawthorn. 

A plant .sometimes cultivajcd ftr hedgesv though destitute of 



648 


OliXEBAL EQDNOMY Ol<’ THE FARM. . 


spines, wliicli so particularly fit the hawthoni for its purpose, 
is the Heech, Fa^um nylvatica, which forms a tolerably good 
fence, from filie mass of twigs which it sends forth when it is 
restrained in its upward or lateral growth by pruning. The 
Hornbeaip, too, Carpinits Itefulns, is equaHy well, suited fbr 
the hed^e.as the beech, and is sometimes cultivated for that 
purjiosc. ‘ 

The properties which fit the beech and the hornbeam’ for the 
hedge are, tlie facility with which thyy cau be ]>roduced, the 
manner in which they bear pruning, and their fitness to gi’ow 
oti laud somewhat low in the scale of fertility. Sometimes the 
beech-is mixed witl{ thorns, every second or third plant being 
a beech. Good fences may be i)rodueed in this way, but, in 
general, the simple thorn is the best defence against cattle, 
and an intermixture of other trees and shrubs iiijnrft^ its uti¬ 
lity. The beech and the hajvthorn b(>ing of irregular growth, 
and the beech the most rapid, the latter tends to‘ prevent the 
growtl^of the thorns, amf'often extirj»ates them altogetlu'r. 

The Alder and the Willow foi'in tolerable fonce.s on marshv 
ground, and grow on soils wluu’e the hawthorn could not In- 
produced; and tliey may thus, in some etjses, be beneficially 
substituted for the thorn. They may be twisted together, tor 
which theii’ pliable branches ])eculiarly adapt them. 

The llolly, //e:r AquifoUum, has in some cases been substi¬ 
tuted for the thorn. It makes f.n impenetrable fence, bears 
cropping well, and its veBdiwe doe.s-,not suffer in the severest 
winter. 'The objections to the culture of tjhis hardy plant are, 
the slowness witli which it grows, ^md the difficulty of rmsiug 
it. The holly, indeed, does not grow so quickly as the thorn, 
but yet it can be raised in most situations if proper care be be¬ 
stowed. N at bcilring transplanting well, it may he Raised from 
seed on the spot where it is to gi’ 0 \\. ‘ t 

Another phpit, indigenous, ciisily cultivated, and growing! 
even on nn)ors, armed too A\^th ppiiies, and an evergreen, will 
suggest itsejf iis a fitting plant fijr the hed^'e: this is the Com¬ 
mon Wliin or Gori?b, lTh‘e earopwuis. 

A hedge of whiniinay be fqvnied thus;—,\. mou’nd (l*’ig215), 
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is to be made 0 feet broad at bottom, 20 inches wide at top, 
and about 6 feet Jilacli side is to be built firmly with 

sods, taken from the spot, the middle" is tp be ^llod up with 
loose earth, and the top rounded over. A shallow ditch is to 
Be left oi^eaeh side of the fence with an inteiwal or scarceiiieiit 
of 10 or* 12 inches between tlte ditch or wall of sod. The 
whin-seeds are to be sown alont>’ the top of the inouncl, while 
the earth is yet fresh and moist. ,,A pound of •?ieeds pill sow 
about 200 yards, and the best sc'a.s(Ui for sowin}»;the seeds, and 
consequently for making the fence, is during the months of 
March and Ajwil. Tliis sj)ccies of fence bccoines eoniplcte'in 
the sccoad year after it is made, and therefore i^icpiirt's-iic 
rails. The whins should be pruned once evry- year: upoi 
attention to this the success of the hedge maiidy depends ; anc 
the proper period of ]»runing is in the mouth of flunc. Tin 
whin-hedge formed in this manner, is one of the ch(!ay>esi 
fences that c.on be mad(‘. I'ln* roots of the whins will pene¬ 
trate through every jiart of th(« mfiund, and jirevent it from 
crumbling down, and the dense bush, formed at the height of 
6 feet, will be .sullicii-ut to prevent the wildest .sheep and cattle 
from ]iassing over. 





With this faeilily of gro\|'tli, cheajmess of production, and 
saeming litne.sg of the plant for its juifijoiies, it will reasonably 
he impiired*why it is that the vvjiin is so Jittle used as aheilge- 
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plant in thfa and other countries. The chief reason is unfortu¬ 
nately a good one—^the want of durability. Although a native, 
and, under certain., circumstances, hardy, it is very apt to be 
destroyed by frost. It cannot, therefore, be depended upon as 
a permanent fence. • Its duration indeed can, be greatly pro¬ 
longed by tegular pruning, bu\, under the best manatgcment, 
the whin is comparatively of short duration as a useful fence. 
When, however, a cheap .and immediate fence is rc<]uired, 
without cspccisd regard to the'time it is to last, the whin will 
answer the purpose well. 


Tho'fences described are the stone-wall and the live-fence; 
but'sometimes the two maj bo combined together, and form 
efficient fences. 

The most common of these is formed in the following man¬ 
ner :—A mound and ditch arg to be made in the way alrciwly 
described, but the one side is 
to be a ^\.‘ill of stone, of halrtho* 
breadth of a common wall, and 
4^ feet high, as shown in the 
figure. This fence isdherefore 
seciu’ed on one side, .and rc- 
quiresonly a row of two-bar pa¬ 
ling on the other ai(fe to secime 
the hedge in its young state. 

Another species of combined fence,is what is termed a sunk 



fence, fiicdd uj) with a dry-stone wall, as in tl|c following figure. 
Tlie base of tfagwall is 2 feet, and op the top is laid a coping of 
turf of l.J foot thi^iv. The thorns, when the wall lias reached 
the ])roper hgight, are laid ho- 


rizontaliy, tAnd the stones so 
built' tliat there shall be an 
aperture for eacji thorn, at the 
distance from one anotbeV of 
9 or 10 inches. The thorns 
laid in this manner wlA shoot 
through the aperture^between^: 
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the stones. This kind of fence is suited to situations in which 
one side*is safe from trespass, as I’ound plantations; and as a 
security aj^ainst any animals attempting to scale it, whins may 
be sown along the top of the mound. 

Another point to be consider^ with relation to the^fence is 
the trate. The properties oi' a good gate are,’that it shall 
combine with lightness the necessary strength, so that an equal 
quantity of materials sbpll produce the sti’angcist gate. The 
strongest gate would be a solid piece of wood like a door; j^t 
this woidd not fulfil the other condition of lightness. Instead 
of the solid ma.ss of w'ood, a set of horiiontal bars w'Hf fiilfil 
tlie purposes required. Tliese bafs must be at such a distiuico 
from one another as to prevent the piissage of animals, and so 
connected as to be firmly bound together. 

In the gate represented in the,figure, there £ye five horizon¬ 
tal bars, connected together by 9 . diagonal from the lower to 
the higher corner. This constrAction, it is conceivcd.,will ful¬ 
fil, sufiieiontly near for practice, the jnirpo.se of giving tlio parts 
of the gate tlie greatest strength with a given weight of ma¬ 
terials. Sometimes upright braces are n.iiled to the gate, but 
these ai’c not essential. • 

The gate may he hung upon two hinges; or the heel of the 
gate may rest in a socket i)laced in the ground, as in the 
figure. The bars should ti:^»er towards the fore part, so as to 
be lightest there, which,tliminishes the tendency of the fore 
part to fall down., For a gate, when we regard its t^indcncy to 
sint down at the head, mi^y be considered as a bended^ lever, 
of whicli the fulcrum is at II, the power alK/, a.ftd the weight 
the centre of gmvity of the gate, which.^m the case of the gate 
Jjeing of nnifonn materials, will be represerited <n the lower 
bar at A. Hence by»ificreasing the length of BC in propor¬ 
tion to BA, the power of the hinge at C to support the weight 
of the gatq is increased ; aijd tliis power is furtlier increased 
when the gate is made healier at its posterior part, so as to 
brtng the’centre of gravity nearer to B. * In practice, there¬ 
fore, tlte hinges should be k<?pt at as greaba,distanco from each 
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otiiier as possibly, and the gate should be made light towards 
its anterior part. 

Fir. 21a 



In the figure tliere are shown five horizontal and t\vt» ni>right 
bars. The extremities of the horizontal bars arc inortiSed into 
the two outer u))riglit bars. J'he diagonal consists of plank 
nailed to the one side, and abutting on the upper bar ; and on 
the othej’ side may be nailc*l ah upright brace. The horizontal 
bars taper from the hinder jtart of the gate to the fore part. 
The length of the gate may be feet, the height over the 
hurizuntal biu's 3 feat. 0 inches, the lower bar standing about 
six inches from the ground. 

The posts may consist of wood, and should be well sunk in 
the ground*; and iwiy eoar.se kind of timber of sufficient strength 
may he cmidoycd ; or, what is better, when they can be pro¬ 
cured of the projjcr size, single stont.s of granite, greenstone, 
or any of the harder rocks. The band of,the hinge should 
pass through the wood or stone, as Sjjiow n in the figure, and be 
fixed by a bolt or screw-nut on the ojtjtosite side. The band 
of tlie latch and hinge should in like manner pass through the 
post or stontV and be fixed by a screw-nut. 

The latch may be of various forms j thvt shown in the figime 
is a spring of 2 /eet in length, to which at right angle.s, as is 
inorr distinctly seen at c, Fifj 22i), is fixed a piece of iron, 
which passes .through tlie ujwightlbai’ of the gate. This'piece 
of iron, by means of*twd joints, gets as a lever when tin; haiTd 
is placed upon it, and withdi’ajv.s t^e latch. 
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Sometimes it is convenient tliat a {fate shaU shut of itself 
when o[4oned. A good gate of this construction is represent¬ 
ed in Fig. 219. The upper hinge of ’tht gate k fixed to the 
upmost bar, and is received into a socket in the hinge, as seen at 
b. Fig. 22^. Tlie^advsmtages of making the<u]>i)ej’ hinge move in 
a socket gre, that while s])aee is given to it to move,.it is fii mly 
supported in its i»lacc ; and that the means art* afiorded of 
causing it to move smoothly hy pojiring a littU' oil into the 
so(!kct. The lower hinge is formed upon the ^HMneiple of af¬ 
fording two pivots or points of sni»port to the lower part of the 
gate. It consists of two iron platts placed horizontally, the 
one a little above the other, the ujipi'r being fixed ^o the past 
and the lower to the gate. From’the lower ]»art of the ui>\)er 
plate jwoject two small cylindrical pieces of iron, placed p('r- 
IK'inlierlarly as seen at a Fig. 220. 1’hese arc received into 
the grooves or hollows of the uiK4>r I'lato, so tha,t the gate rests 
ii])on the two upidght j)ieccs of iroja as ])ivots. I’he gate, when 
sliiit, has thus three jtoints of support, namely, the socket of the 
u])per hinge and the two lower pivots, the former of which is 
thus i)laced at the veitex, aiul the two latter at the base of an 
isosceles triangle ; from which constriudic.n it results, that the 
gate* is only in a state of e([uilihrium when, being shut, it re.sts 
n]M»n both the two lower pivots; when oiJeued accordingly it 
must tend to I'egain its former position.* 

This eonstructioj), howevea', is not good in the case of tlie 


* rig. -/lu. * 
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Fig. ttO. 


ordinary gate? of a farm., They are apt to be torn off the 
hinges by the passing of loade'il carts. ^ 

All the mortises of a gate, and the parts at which the ‘dia¬ 
gonal and braces cross the bars, should be carefully coated 
■with wjutd lead; and after the parts of the gate ave joined 
together, the whole should »eceive two coats of oil paint. 

Kiumi gates have sometimes been made wholly of hammered 
iron. The 'only objection to this kind of gate is, that it is apt 
to be bent. The wooden gat^ of a good construction answers 
its purjjose as well as can be wished. 

In speaking of the fence, 1 have said nothing of that which 
we are apt to associate with it, as its almost universal accom¬ 
paniment, the hedg<»‘ow tree. 

Were we to estimate the value of hedgerow trees by consi¬ 
derations of beauty alone, they would be beyond all price. 
Notliing gives sq, clothed and lively an aspect to a country 
as these beautiful objects; and tljrj cultivated scenery of Eng¬ 
land is, on this account, amongst the^ richest any where seen. 
The tasteffor this species of planting in En^^land is universal, 
and is riveted by habit and the earliest associations. 

The practical f.uaier, however, feels from exjierience that 
in tlie hedge Jthe forest-tree is out of its place. Its spreading 
roots interfap-c with and destroy the thorn, and jts* branches^ 
overshadowing it are also hurtful; a,nd more than this, it ex¬ 
tends the fibres/)f its roots into the adjacent fields, and, £he 
brauches overhanging the* coijn ii}, its vicinity, excljide the air 
which is necessary for the healtli|r growth of plants, and the 
labours of harve^ 
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If ])rofit, and not the gratification of taste i| to be regarded, 
trees should be planted, not in hedgerows, where all the value 
at which they will arrive will'‘rarely bailee tjie .yearly loss 
which they produce, but in groves, belts, or masses, where tlie 
trees wil[ really become of value as timber, ’wdthout injm-y to 
the fencj!S and cultivated fields around. Were the loss sus¬ 
tained in England by the excessive multiplication of hedgerow 
trees to be reduced to calculation, it would exceed belief. 


III. CAPITAL NECESSAHY KOK THE FAllM. 

The capital necessary for a farm is the sum which a faimer 
miLst possess, in order that he may carry on his business. Tliis 
partly depends on the customary degree of credit in a country. 
The farmer does not usually pay ready money for all tlic com¬ 
modities ho requires, but trusts to that degi’oc of credit which 
is common in his business. And the same remark aj^qdics to 
almost every class of traders in this country. A merchant 
rarely limits his trade to the extent of his ready money, but 
trusts to that degree of confidence which exists ; and in this 
way the greater part of the trade of this country is earned on. 

In lilic manner, the person w'ho enters to a farm may not find 
it necessary to possess all the (iapital which would be i-equired 
were he to pay for every tlihig ; yet the nearer his funds ap- 
proiich to this condition, the greater will be his security. Too 
.many engage in extensive farming on a loose and 'imperfect 
estimate of the funds required, and find, when too late, tliat 
they have miscalculated their means. 

A want of the necessfiry funds is often more ipjurioTis to a 
farmer, than even an obligation to pay a high rert. With an 
madequatc capital, he, is impeded at every step. He cannot 
render justice to his, farm; ho must often bring his goods pre- 
matm'ely to market to supply his M'aifts, and he will pay hirgoly 
for the, credit which he is coi^pelfed to seek. The farmer who 
ha": ready money at his command has^ like? every otlier trader, 
a great advantage over one who is forced to seek credit, and 
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will be enabled to make a probt on many tvoiis&ctioiis oa which 
the otlier would sustain a loss.^ 

IVbile, rtiewfore, it cannot be contended that a farmer, who 
lives in a countrj whore credit is the soul of commerce, is not 
to avail hiviself of this benefit, yet he must be ctu’cful not tb 
misealculatjs its efl'ects ; and, at all events, and like CYery pru¬ 
dent man, liS must make himself accjuaintcd with tlic real 
amount of his pecuniary obligations. This is the true princi¬ 
ple oil which tlie capital recpifred for {i farm should be com¬ 
puted. The sum to bo detei*mined is that which the fiU'iner 
has to advance, before a quantity of produce is raised uj)on 
the' farm sufficient tt» replace the advance, and supposing all 
paylnents to be in money. » 

Hut the amount of necessary advances diftcrs greatlj" ac¬ 
cording to *tlie nature of the faim, the mode of maniigement 
to be pursued qpou it, the j>eijod of entry and the time of pay¬ 
ing rents, the manner of paying labourers, and a midtitude of 
circunisj-ances dependent tin Ibcal practice. To calculate fhe 
amount of capitid, therefore, required in any case, it is neces¬ 
sary to limit the calculation, not only to a certain district, with 
a certain set of local«custoins, but to a given farm, managed in 
a given manner. All, therefore, that can be done, in the cafse 
of calculating the amount of capital required for a farm, is to 
give an example .o^ the manner of making such a calculation 
uiider certain siqiposed conditionf. 

In the folloiving calculation, the "^giasumption is made of a 
fann situated in the south of Scotland. Tif's di.strict is se¬ 
lected, because there a beneficial .combination exists of the 
practice of tillage and rearing live-stock ; because a good sys¬ 
tem is established with respect to the time and manner of (lay¬ 
ing rents an# labourers ; and because the system yf agriculture 
adopted there is in accordance with that which has been de- * 
scribed in the jyesent work.^ In giving the calculation of'thet 
fiunmng capital required undjir tips system adopted, in this dis¬ 
trict, it will Jbe nccessijry that itsljiecidiar local usa|?es be sup¬ 
posed adhered to. ‘These do nftt, indeed, apply to other psti'ts 
of the country ; but the ealfulntjon could not otherwise be 
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made correct, and it would not, therefore, servd as an example 
of the nlanner of making suclu calculations, which must be 
done, in the case of each farm, with a strict reference to the 
circumstances peculiar to that farm. > 

*The,fiirin is supposed to contain 500 acres, to conlist partly 
of cl^ aud partly of turnip-soil, and to be managed ia a five 
years’ potation, thus:—«• 

100 acres in com, namely, oats.* 

2<(,'*100 acres in &llow, faflow-crops, and tares, namely, 

60 acres in turnips. 

30 acres in summer fallow. 

6 acres in potatoes. 

£ acres in tares. 

100 

3d, 100 acres in com, with which are sown clover, and ryegrass seeds, 
• namely,. ** 

60 acres in barley after turaip|. 

40 acres in wheat after summer fallow, potatoes, aud tares. 

100 

4tA, 100 acres in young grass, namely, 

28 acres for hay and green forage. 

72 acres fox pasture. 

100 

£M, 100 acres in grass'in its secor^d year for pasture. 

£00 acres. 

‘ Under this systent of management, tlie crops will succeed to 
one another in the 'order mentioned ; and t]^,/aftn will eVery 
year be in five divisions, namely, 100 acres in oats, 100 in fal¬ 
low, turnipij, potatoes, and tares ; 100 in* wheat -a^d harlej', 
in young grass, and 1,00 in grass in its second year. 

Th,o period of entry fis n’ssumed to be on the 16th day of 
May with respect to the land in grassy and the*land to be ip 
summer fallow, turnips, &c. ;4and»to the land bearing com 
crops, when ^ese are removed from tho* gnound ih autumn.* 
*This‘'*8pecies of ehtry, with certtim variations, prevails over 



058 


GENEBAL ECONOMY 05* THE FARM; 


a considerabIe''part of England. The principal of it is, that 
the ont-going tenant shall ha^e a crop in the last year of his 
possessing or, as it is termed, a way-going crop j but that in 
the month of tMay of the same year, he shall give up to the 
entering tenant all Ihe land ip grass, and all the land wbich,'in 
the regiditr .course of management, would be in fallow or fal¬ 
low-crops, apd which the entering, tenant accordingly works 
for his own us.e. The oiit-gping tenant having sown his crop, 
has no fnrthor use for the houses upon the fanoj and these, 
■therefore, the entering tenant takes possession of in May. 

. Under,this supposition, the entering tenant has no corn-crop 
in, the first year of his possession. He reaps the first crop of 
ccarn in the second year. *We may assume, that tliis crop is 
not really, available to him till about the middle of November 
in the second year, that is; till 18 months after his efitry. But 
the crop upon an arable farm being the chief fund of p tenant 
for paying his rent, and Replacing his advances of all kinds, we 
may allisume that it is not till his crop is really available, that 
the fund advanced by him as farming capital has becn.rcplaccd. 
To calculate his advance of capital, therefore, we are to reckon 
all the charges to which he has been subjected during the fii’st 
18 months of his possession, deducting, however, any sales of 
produce-^’hich moy have been made during that time. These 
. advances will he conveniently divided into ebsses, as Imple¬ 
ments of the Fai'm, Live-Stock^ &c. 

1. lMFLEMa,NTS OF THU FAKM. 

t '■ * 

The first calculation to be made with respect to the imple¬ 
ments of the farm, relates to the nmnber of ploughs to be kept 
regularly \it work in tilling it. Upon this depend the number 
of horses to be employed, and the number of ploughmen. 

The manner of determining the number of ploughs or teams, 
is by ascertaining the extent of ground to be l^jpt in tillage, 
•and by assigning^fos^this such^a number of ploughs •or team;^ 
as experience shows ^ be necessary for wdiking tlie farin. 
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Under a perfect system of labour, one man wbrks two horses; 
and this team will do all the labour required in the proportion 
of one pair of horses for every 50 acres Sept in tillage. In 
the lighter class of soils, one pair ofliorses wiU work 60 acres; 
but it 'wili be hotter to assume 50 acres as*a mediuifl. On the 
fariQ, thin, to which the present calculations refeif, O pairs of 
horsestwill require to»be at work, there being.in tillage each 
year three of the five divisions gf tfie farm, that is, 800 acres. 
The,number of ploughs>will accordingly be 6, and that of har¬ 
rows and various other implements will bear a ewtain propor¬ 
tion to this number of ploughs:— 

» 

6 Ploughs (Fig. 7) at from L.8, lOg. to L.4,—average 

Ii.3, Ifis.. L.22 10 0 

But ploughs may be constructed also of wood,, 

• which answer the purpose perfectly well. The 

expense of these will be ffom L.2, 10s. to Ii.S. , 

6 l^airs of harrows made of wood (Fig. 16). at L.1, 7s. 8 2,0 

1 RoUcr (Fig. 23), . . . . 12 0 0 

There may bo further added : 

1 Grubber (Fig. 21), . . L.10 0 0 

2 Pairs of lighter harrows for sowing 

grass seeds, . . . * 2 14 0 

L.12 14 0 

But the grubber, though a highly useful, is not an 
absolutely necessary, implement of tlic fanA, and 
need not be included Ja the amount of capital; 
and for the same reason the lighter liarrows for 
sowing grass-seeds may be omitted. 

1 Broadcast sowing-maohine (Fig. 31), 10 10 0 

1 Turnip sowing-machine (Fig. 35), C' 0 0 

Besides wbiob, the nature of some iarms«nay re- 

qu^,_ , 

1 Mjtchinc for sowing corn in rows, 

(Fig. 29), , • ,. . L.10 0 0 

1 Bean-barrqw (Fig. 32), or better 
the machine (Fig. 33), the ];>tico 
bf which «s now, . L.1 10 0 

• *’L.11 10 

(juried fotWaad, L.59 2 0 
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Brought forward, L^9 2 0 
2 Hoeing-ploughs (Fi^. 36), ^ . . . >>600 

2 TunKp %orsc-hoes (F^g. 37), with mouldboards 

(shown in Fig. SB), . . • • 9 0 0 

1 Tbrasbing4nachine of 6 horse power (Fig. 43), . 100 0 *0 

This is upon the supposition that horses aite em- 
‘ ployed; but should water or steam be used, 
tbcry will be art increase.'in the first cost, al¬ 


though a great economy in the subsequent ex¬ 
pense. ^ 

'0 Winnowing machine (Fig. 45), . 6 'iO 0 

1 Turnip-slicer (Fig. 47), . . . I 10 0 

' Ail'd although^not absolutely necessary, there may 
be,— 

1 Chaff-cutter ^Fig.*62), L.7 0 0 

1 Steaming-apparatus (Fig. 63), 10 0 0 

And, though less important still, 

1 Com bruising-machine, 7 10 0 



L.24 10 0 




12 Single horse-carts (Fig. 51), 

. • 

120 

0 

0 

6 Sparred carts, without axle and wheels 

(Fig. 66), 

24 

0 

0 

1 Water-cart (Fig. 68), 

• 

9 

0 

0 

Chum and other utensils of the dairy. 

. 

10 

0 

0 


This may bo the amount when the dairy is the 
^affair of the household; but, where a regular 
dairy is established, a corresponding set of im¬ 


plements must be obtained. 


2 Wheelbarrows (Fig. 60), 


2 

0 

0 

1 Hapdbarrow (Fig. 61)) 

• • 

0 

5 

6 

2 Spades (Fig. 62), 


0 

8 

0 

6, Broad-pointed liuie-shovcls 

(Fig.63), 

1 

'10 

0 

4 Narrow^poioCtu sbovelfi (Fig. 64), 

0 

18 

0 

1 Mattoq^ (Fig. ^5), 

. 

0 

5 

0 

1 Pick-axe (Fig. 6e), 

* 

. 0 

5 

0 

1 Foot-pick (Fig. 67), .' 

. 

• , 0 

7 

•9 

1 Mall (Fig. 72), 

a • 

. 0 

2 

0 

1 Hammer ^Cig. 71), ^. » 

«- 

* • • 

0 

*3 

f 

1 Sledge (Fig. 70), 

. 

,• 0 

4 

6 

1 Axe (fig. 69), 

* • 
i 

• . 0 

4 

6 

1 Saw (Pig. 68),* . 

• 

•. 0 


o' 


Carried forward. 

li^l 

0 

6 
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L.861 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


Brought forward, 

6 Th^-pronged forks (Fig. 73), . . * 

6 Small three-pronged forks for spreading dung (Pig. 

2 Dung-drags (Fig. 81), ' * * 

2 Mud-scrapers (Fig. 82), 

6 Forli^, long ^ig, 76), 

6 Jor^B, short (Fig. 76), 

Id Wooden takes (Fig. 78), 

10 Vurolp-hoes (Fig. 7B), 

2 Tumip-pickcrs (Fig. 193), 

^ Spade for cutting tunips (Fig. 61), 

2 Hedge-knives (Figs. 206 and 207), 

1 Hedge-spade (Fig. 208), 

4 Scythes, 3 long (Fig. 80), and 1 short, with straps * . 

and stones, . ... . . 1 

12 Sickles (Fig. 124), .... 0 

1 Ilay-knife (Fig. 83), . . . . . 0 

10 Wted-books (Fig. 123), .... 0 

2 T^hrow-crooks (Fig. 133), • . . . . 0 

2 Long ladders of the respective lengths of 24 feet and 

16 feet (Fig. 84), , t .• . . 2 

4 Short ladders, 8 feet (Fig. 84), . . . *1 

4 Poles for laying off ridges, ... 0 

20 Binders for cattle (Fig. 188), ... . 1 

2 Pair of sheep-shears (Fig. 195), . *. . 0 

1 Stool for sheep (Fig. 197), ... 0 

2 Sheep-racks (Fig. 194), . . . . ^ 2 

4 Straw-racks for cattle (Pig. 186), ^ . 1 

1 Cane ])ro'6ang, ..... 0 

1 Stomach-pump, . ^ . . L.3 SO, 

1 Marking iron for sheep <Fig. 196), * . . ^ 0 

10 Sheep-nets of 39 yards eitch, ... 6 

200 Hardwood stakes, , . . ... 0^ 

1 Grindstone (Fig. 86), . . #■' ’ » 1 

1 Weighiug-macliine for wool and grain, witH a set of 

Sreights, . . . • . : 2 0 0 

1 Steelyard for wcjghing hay and straw, only nc-^ 
ccssary on cerfhin farms, . L.IO 0 0 
Tubs for pickling wheat, . ,. ^ . » 0 7 0 

Vcsseljfor holding grease, ^ . . . 0 > 6 

Cnrt-hamess for 12 horses (/ig. 69), . . _ 41 2 0 


0 6 
8 0 
1 0 
6 0 
7 0 
18 0 
16 0 
12 6 

14 2 
4 0 
6 0 

H 

• • 

9 0 
12 0 
4 6 
6 0 

3 0 

0 0 

4 0 
4 0 

10 0 
9 0 
4 0 
4 0 
12 0 
7 O 

2 0 
o 0 

15 0 
0 0 


t!|rri4d forward,. Ii.421 16 2 
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0^ 


|(Fig:.8C), 


Brou^^t forward, 

Plou^fb-Iiamess for do. (Fig. 14), . 

Ropes for 6 com-^rts; . ♦ . 

Saddle-horse furiuturc, 

1 Com-chest,, .... 

1 Com-qhcst for saddle-horse stable, 

6 COrr^rcpmbs for farm-horse stable, 

I Currycomb for saddle-horse stable, 

7 Brushes (Fij. 87), 

7 Mane-combs (Fig. 88), ' . , 

7 Foot-pickess (Fig. 89), 

^ 7 Small Forks (Fig. 77). . 

C Pair of mouth-bags, 

*2 Stablelantems, • . 

C Hand lanterns, . , 

1 Pair of horse-scissars (Fig. 90), 

1 Oil-flask, . 

3 Water-pails, 

2 Riddles for.whcat, . , 

2 Riddles for barley, 

2 Riddles for oats (Fig. 140), t 
1 Slap-riddle (Fig. 139), 

1 Sieve, 

2 Close-sieves (Fig. 141), 

1 Corn-measure (Ffg. 142), . 

2 Wooden shovels (Fig. 143), 

2 Brooms, 

2 Bam-shcets, 

•100 Sacks, to contain 4 bushels each, 

1 Loadnbarrow (Fig. 144), . 

4 Sparred barrows for carrying com (Big. 138), 

Or the canvass-carriers, 4 at 3s. each (Fig. J37), 
I,.O;12:0. 


L.421 18 2 
12 0 0 
*1 10 0 
8 4 8 
. 2 10 0 
. 1 0 O' 

• 0*7 0 

• 

•Or 14 0 
0 3 6 
0 ? 6 
110 
3 0 0 
. 0 10 0 
0 4 0 
0 1 6 
0 16 
'0 12 0 
0 6 0 
0 4 0 
0 4 0 
0 18 
0 3 6 
0 3 0 
0 10 0 
0 4 0 
0 0 6 
10 0 
10 0 0 
0 10 0 
6 0 0 


Amount of Implements, L.470 4 4 


2. Live-Stook.’ 

JThe farm, it has been'seen, is to be managed by 6 pairs of 
horses, regularly employed in ploughing, and in othen labours 
of tlie form. ^ 

Besides the regular teami.. th^re should he a" spare horse. 
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which may he a breeding mare. The uses of a spare horse 
are, th%t by it many little operations can be performed,—as 
carrying water, going to markef for articles requjre^ for house¬ 
hold use or the farm, bringinghomo green forage and the like,— 
without breaking in upon the regular labours. .’It is necessary, 

too, dh such a farm, that the former have a saddle-horse, ag 
• • ® • 
beiifg indispensable for that economy of time which on every 

considerable farm muU be sfudied. 

The stock of horses may be liierefore stated jthus:— 

* •• 

13 Worls-liorges, at Ij.30, . . . , L.SOO 

1 Saddle-horse, . . . . 80 0 0 

• » . _ 

L.420 <V 0 


To loeep up his stock of horses, the farmer slioulfl endeavour 
to rear one colt every year. Now, the colt being broken in 
after fie has completed this third j'car, there will be 3 colts on 
the farm in addition to the .stock mentioned ; so that the re¬ 
gular stock of horses upon the farm after a time will te,— 

13 Farm-Iiorscs. 

1 Saddle-horse. 

3 Colts. 

17 

The next class of live-stjck consists of sheep and cattlb. 
To detennine the uumbor and kindis of these, we lUust consi- 
• der, 1«^, The quantity of land which can be iussigned for keep- 
ing’thcm after the horses are supplied ; and 2(J, The mode of 
management which it will l)e expedient ta pursye. 

The quantity of land in grass, it has been seej), is— 

Of youiijf^nms, , . . . . ^ 100 Acres. 

r Of grass in its sccon€ yeSx, . . . 100 

200 

4'he' quantity of the young ^ass r^tiirdS for hay and forage 
to the horsdfe may be thuS computed ; 




Add for c wcs. in .winter, coJte, and contin^cies, J 77} 

m 

To produce t{iis quantitj there wiK be r«*quired, nt the rate dfiVt cwi. 
to the acre, . * . ^ . • . Ittaens. 

And, to soU'^he farm-horses, at the rate.of ? acre 

. each, there will be required . . i>} acres. 

' For the saddle-horse . . • i 

— 10 

2 « 

The young grass in all is . • • 

Which l^rcs to be depastured of the young grass 72 

And there are of grass in its second year to be depastured, 100^ 

Making of grass ^o be depastured in all, 172 

This ground may be depastured partly with sheep, partly 
with cows, and pantly with oxen in the course of being reared 
and fed. It is usuah when there is young grass upon a farm, 
to give it, as being the richest and most succulent, only to the 
ewes with lambs, and to the stock, whether of sheep or oxen, in 
the course of being* finally fattened. But we ni^ry supiKtee, in 
tlie special case of the fann in qu/>stion, that tho whole of tlie 
spare youiig grass, 72 aeroJ, is depasj;ured by sheep ; and that 
the whole'of the older gi-ass, 100 acres, is (Jepastnred by the 
cows and oxen, We have first tq consider the number and 
kinds of sheep whteh 72 acres of new grass, together with such 
a supply of turnips ‘as^will suffice fbr the sheep in winter, can 

maintain. - > 

Now, it is conceived that this quahtfty of pasture, with a 
proper supply ofi turnips, will^ upom land of’good quality, main- 
tai» a regular breeding stocky of ,120 Leicester ewes, that is, 
0 scores, in the following mannea. 

The ewes, amountingto 120»may be expected, under a pro¬ 
per system of maiijigement add feeding, to produce e^h ycju*. 
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in the months of March and April, such a number of lambs as 
that 1^0 shall arrive at full maturity; and these lambs, for the 
sake of easier calculation, may^e supposed to cpnsjst, one-half 
of males, and one-half of females. 

In the month of July, after being we^ned/thcse lambs re¬ 
ceive the namh of hoggets or hogs. There are, therefore, 

updn the farm, in each July, of sheep produced in *the same 

• • • * 

year ?— 

90 wetlier-hogs. 

90 ewo-hogs, * 

180 

The ewe and wether hogs, under the system of manageftient 
before explained, are to be i>enned together on turnips during 
the first winter. They will consume about 13^'acres of tur¬ 
nips, that is, I of an acre for e\ery 10 sheep ; and if we allow 

acre for fhe ewes in the season of lambing, there will be 
15 acres in all of turnips consumed by the sheep. 

Now, the ewe and wether hogs affe penned on turnips till the 
month of April, when they are turned out to the fields to pas¬ 
ture. In the beginning of June they aro shorn, and then they 
receive the names,—^the male sheep, of dinmonts ; and the fe¬ 
male sheep, of framers. The dinmonts ai’e no^^ to be sold, 
and as many of the gimmers as it is not necessary to keej) 
upon the farm for breeding. 

The regular breeding-stock upoii the farm is 12D ewes; and 
these ewes may ye supposed to be kept on the farm until they 
have borne each lambs for three successive years. Under this 
system, one-third of the ewes, that is 40, will be disposed of 
each year, and their place will be supplied by40 young ewes 
or gimmerg raised upon the farm. 

Now, after shearyig: the sheep in June, there were 90 male 
sheep or dinmont» to be disposed of; and af young ewes or 
gimmers,, there were 60 to be disposed of, the other 40 iieing 
reseisv'cd to receive the ram in Oc^bpr, and sujiply the j^ acC 
of the 40 old lewes. 

Under fhis system of" lyana^ement, fhpn, the ewes add, in 
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each year, to the stock of sheep, 180 , and an equal number of 
sheep are disposed of, namely; 

90 dismonts; ■ 

£0 gimmers; 

40 old bwcs. 

• < 

280 < 

The sheep-stQck on the 15th of May in'each year, wilfftere- 
fore stand thus:— 

120 ewdS, with their Iambs; 

90 wether-hogs ; 

9q ewc-hogs. 

To which add, 

2 rams. 

302 Sheep, with 180 lambs. 

These, then, ^re the kinds tvnd numbers of sheep which the 
farmer ought to procure whenjie takes possession of the grass¬ 
land of hjs farm on the 15fii of May. But it may be difficult 
or impossible for an entering tenant to procure at once the pre¬ 
cise kinds of stock which he requires. All that he can do, 
therefore, is to make* the nearest approach to it titiat circum¬ 
stances will allow, so that he may, as soon as possible, be able to 
bring his st^ck into the regular course of management which 
he proposes to adopt. He may purchase at his entry,— 

120 Lciccstet ewes, witb their lambr, at OOs., . L.360 0 0 

40 Ewe-Logs, which will sapply an equal number of 

tile worst oftlic old ewes in the same year, at 30s., CO 0 0 ■ 

2 Shearling rams, . . . . . 10 0' 0 

162 L.430 0 0 

This, then.tmay be supposed to be the capital advanced for 
sheep-stock in the first year. 

Tire next class of stock eonsjsts yf the cotrc and o^en. For 
thesp there a^e to be qssfgned IttO acres of grass for pas¬ 
ture, and such a quantity hf turnips as will maintain and fedfl 
them. 
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It may be assumed tbat there are 10 cows kept upon the 
farm, that these 10 cows, besides supplying the household 
dairy, will rear 20 calves. * • . ^ , , 

Now, the manner of management may be that formerly de- 
• scribed as applicable to a stock of oxen. , The*20 calves, in the 
firstly CM, after being weaned,'are pastured, and fed on turnips 
anil straw ; in the second year they are pastured, and in the 
secoftd vrinter likewise fed cm turnips and straw. They might 
then be killed fat; but we may suppose, so gis to render the 
mdnagement hero pointed out practicable u^'ofi every farpi pro¬ 
ducing turnips, that tliey are pasturcl for a third summei^dnd 
put to fatten during their‘third winter, at the dtmcluhien of- 
which they will have coniideted their third year, and be, in the 
language of fanners, three years old. A part of these will be 
heifei^, but it will he unnecessary to embarrass the calculation 
with this supposition, and therefore we may suppose them to 
be all males.* 

Under this system of management the stock of oxen, on tlie 
15th of May in each year, will bo:— 

10 Cows. 

20 Calves. 

20 One-year-old steers, that is, steers that were c.-ilvcd in the pre- 
cedin^f year, and have now completed their first year. 

20 Two-year-old steers, that is, cattle tliat have Completed their 
•second year, and .are to be fed on turnips in the follo-mng 
winter. • 

20 Three-ycar-old o»cn, feedinjr on turnips, and *now quite fia.t. 
But these may have been disposed of befotc the ISth of 
May. 
iBull. 

91 

The number of cattle belonging to the farmer^to be pastured 
upon the farm in e^h year is,— 

10 Cows. 

20 palves. 

20 One-year-old steers^, 

20* Two-year-old steers. 

1 Bn11.‘ 
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And this, therefore, is the stock to be purchased on the 15th 
of May in the year of entry. It may not, perhaps, be practi¬ 
cable to get,thQ precise kinds of ktock required in the first year, 
but a near approach to it may generally be made. It may, 
therefore, be suj^posed that the capital advanced in the firsti 

year for this class of stock is, for— 

• * * 

10 Cows, calved, and which have leceived the male, L.120 O' 0 

20 Calves, ‘ . 30 * 0 0 

20 One-year-old steers, at Ij.7, 10s., . 150 0 0 

20 Two-ycar-lild steers, nl L.12, lOs., . « . 250 0. 0 

. Jl* Bull, one-ypar old, . . . 16 0 0 


7.1 • . 


L.666 -0 0 


Hdre is to be noticed a m&tter of entirely local usage with 
respect to the manner of paying the regular servants of the 
fann. They'are paid partly in money, but chiefly in produce ; 
and one of the articles of produce is food, winter and summer, 
/or a cow. Each cottager, then, keeps his cow, an admirable 
arrangement, conducive in an dminent degree to the physical 
comforts of the labourer, and deserving of universal imitation 
in the British Islands. We shall see, in the sequel, that there 
are 9 regular cottageSL's upon the farm. Besides the pasture 
required for the 71 animals before enumerated, therefore, there 
must be a sufficient ,quantity for the 9 cows, the property of 
the cottagers, that is, for 80 cows and oxen in all. 

The quantity of grass-land to be depastured is 100 acres, 
which will suffice, if the land be of ^od quality, to pasture 
the quantity of cows and oxen mentioned. But tliey will also 
require the following quantities of tqrnips :— 

20 Calves wilt requirp t acre each, . . 6 acres. 

20 Ouc-yeat-«9ld steers,, J acre each, . . ]6 

20 Two-yejy;-old Bteers put to fatten, 3 acre each, , 20 

19 Cows, iiiclndiug; those of the cottogerq. a<Jout J aci-e each, 4i 

1 Bull, . . . . . ^ . 4 


80^ , 46 

If to this be a4.ded the 15 acres required by tW sheep stock, it 
will be seen that the Hivision of the farm which is to b'c in tui>> 
nips every year will suffice for keeping-and feeding‘the stock. 
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The next class of live-stock is attended v^th no difficulty, 
namely, the swine. These will soon breed up to the quantity 
required. At the entry in May, there may be»purchased,— 

2. Breeding sows, at Ij.2, . . . , . L.4 0 0 

1, Young bqjir, , . : ' . , 10 0 

. ' •L.S 0 0 

The remaining class of live-stock consists of poultry. This, 
like the last, will quickly breed up to the numbers wished for. 
In the first year may be purchased,— 

20 Chickens, 

12 Ihicks, 

3 Geese, 

3 Turkeys, 

L.3 15 -0 


, La JO 0 

' o'l8 0 
0*12 0 
0 15 0 


The capit^, therefore, advauped 

for the different classes of 

live-stock will be as under:—• 


1. Horses, 

. . L.420 0 0 

2. Sheep, 

430 0 0 

3. Cattle 

566 0 0 

4. Swine, 

6 0 0 

5. Poultry, 

3 16 0 


L.1423 16 . 0 

• 

3. Seeds. 

• 


Previous to the period,when the farmer takes possession in 
May, there ought to have been sown the^’ass ond clover seeds 
on the division of the farm which, in .the regiiiar course, is to 
be sown with them. The out-going tenant, hfiwevcr, has no 
interest in sowing tjieso seeds, of which he does not reap the 
benefit; but the entering tenant cither sow£»them, or pays the 
cost of them to Ijis predec|Sso]j, 5jow, supposing the saiSie ro¬ 
tation to have been hitherto adoptqd ps is now.to be adgpted, 
there will be a division of J.00 ach-es to be sown with grass, 
seeds,,namely, that which is id whe§,t «hd barley. 
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100 acres sown perennial ryegrass seedsj at 1 bushel per acre, 
and 3s. per bushel, . L.IA 0 0 

Clover s^edn 10 lb. per acre, at*10d. 

per lb. ' 41 13 4 

. - L.60 13 4 

And in tfie second Spring there^ will be an equal 

qjmn/ity to be sown, . . . 56 13 4 

Tares to be sywn in the first year for ‘horses ' 

and pigs„ 

• 

5 ^cres, at 3 bushels per acre, =: 15 busbcls at 6s. 

» petbushd, . . . L.3 16 0 

similar,quantity in the second ycqt, 3 15 0 

- 7*10 0 

• I 

Arrangements too should be made in the first 
year to phint* potatoes ; and here it is to be ob¬ 
served, that, by the practice before referred to of 
J)aying the labourers in kind, each cottager is * 
allowed to plant a quantity^f potatoes, equal to 
about \ acre. The fanner Mmself may plant,—• 

If acres for household use, at 24 bushels per acre, 
at Is. 4d. per butshol, . . L.2 16 0 

1 acre for pigs, . . . 1 12 0 

24 acres for eotbigers, . . 0 0 0 

- . , -4 8 0 

5 acres *' 

The further seeds to be sown iq the year of 
entry are—‘ » 

I 

60 acres turnips, at 2 lb. per acre, 120 Ib. et 
pd. pcrlb.. . . f L.4 10 0 

The same quantity in the following year, 4 10 0 

. -9 0 0 

There is no^eorn to lie sown in the spring of 
the year of entry ; hut in the autumn oj'the same 
year, the division^ of the land in summer-^aljow, 
namejy, 40 acres, is to be sown :— 

♦ f V ‘ 

40 acres of prheat, at 3^ busliels pes acre, = 120 

bushels 6s. 8d. ^cr bushel, . . , 40' 0 0 * 

darried forwoM, L.174 ' fk 8 



CAPITAL. 


671 

Brought forward, L.174 4 8 

In the spring of the second year are to be 
sown^he oats and barley, namely,—■’ * , • • 

100 acres of oats, at 6 bushels i>cr acre, = 600 

, hushcls at 2s. 8d. per bushel, . *. ’ . , 06 15 4 

00 acres of barley, at 3 bushels per acre, — 180 , 

, bushels at 3s. 8d. per biishel, . . *. ,33 0 0 

L.273 18 0 


4. Manures. 

The dung made in the preceding wnter has not at tlfe pe¬ 
riod of entry been applied to the land, because the land to be 
in turhips and summer-fallow, to which, in tlie regular* course, 
it wpuld he applied, are not yet ready to receive it. In the 
practice of the district in question, there is an almost general 
stipulation in the leases that this dung shall be giyen to tlie 
entering tenant, who either receives it free of charge, or pays 
his predecessor the value. 

Making this Latter assumption, the quantity of dung may be sup¬ 
posed to be 1000 tons, which, at 6s. 3d. per ton, L.312 10 0 

A tenant does not always lime his land in the 
first year of his possession, qnd yet it is often very 
important that he should do so. ^Let it be sup¬ 
posed tlrat he limes 40 acres in the summer of 
the first year, an equal quantity in the sum¬ 
mer of the second year. 

80 asres, at 144 bushels per acre, = 11520 bushels 
at 8d. per bushel, ijrimo cost, L.144 0 p 

Tolls and other (j)iarg«s, the distance 
' being sup[>oscd 12 miles, at the ^ 

rate of lid. vi:t bushel, * 60 0 0 

^ -204 0 0 


L.61Kno 0 
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5. Laboub. 


• * _ 

The fanri-s6rvante,'it has been said, are paid partly m pro- 
duce and partly in money. The cost to the farmer may be^ 
computed thus, though the value to the receiv/^r is considera¬ 
bly morc^:—» 


Money, , . . ' . • L.2 10 O 

60 bushels of oats, at 2s. 8d. ^ . . . 8 0 0 

18 bushels Of‘barley, at Ss. 8d. . . . 8 6,0 

6. bushels of pease, at 4s. . . . . 14 0 

Pood in haiv&t, . . . . . 1 £ ‘ 0 

AUowaness in travelling, &c. . . ,0 10 0 


Outlay, L.16 15 0 

Grass and winter food for a cow, L.6 0 0 

Carriage of coals, 4 cart-loads, 1 10 0 * 

Ground for potatoes, 1000 yards of a 

drill,—abbut J acre, . ‘ . . 0 10 0 • ' 

- 8 0 0 


L.24 15 0 


Besides a house, a small garden, permission to keep a pig, fowls, 
&c. 


Applying this calculation to the wages of the ploughmen 
and other cottagers, the outlay in money to them and the 
other labourers will be:— 


6 Ploughmen, at L.16, 15s. per Unnnm for 18 
months, . . *• . ',. 

1 Principal servant or overseer, L.5 per annufn 
more than the others for 18 months, 

1 Shepherd, wages t])^ same as the overseer, 

1 Hedger, employed chiefly in hedger-work, but 
also in (Tdier work upon the farm, 

1 Man to. take care of the cattle in winter, and do 
any common work in summer, at lO!,. per week 
for 18 months, not a cottager. 

Females and young person^are employed in hoeing 
turnips and other'work. Micii^ wages fOr‘l8' 
months* may be« ' 


L.150 15 0 

32 12 6 
32 12 6 

£5 2 6 

« 

39 0 0 

CO 0 ft 


Canned forward, L.340,.. 2 6 
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Brought forward,* 
The Altering tenant takes ppssession of the 
land to be worked for fallow and fallow crops in 
May. But, previous to this time, it ought to havu 
received ait least pne ploughing, fer which tBc en- 
terigg tenant pays those who have laboured it:— 
100 acres MIow, at 7 b. per acre. 

The other items of outlay on •labour are:— , 

Mowing hay, 18 acres, at 2s. Cd. . L.2 S 3 
■fhe same the second year, . 2 5 0 

Expense of the harvest work m the second yefer, that 
is, for the first crop raised by tiie new tenant. 
Keeping up the iron-work of horses and implemeuts, 
at the rate of L.3 per i>air of horses,—1^ year, 

1j.27. 

, But die implements being* new, the half of 
this will suflice for the first 18 months. 
Carpenter-work, on the same priiJeiple, 

Additional blacksmith and carjicnter-worh, 
Saddler’s-work, at the rate of I..1 per pair of horses 
for 14 year, . . . .^ . 

Shoeing saddle-horse for 14 year. 

Keeping houses in repair for 1 i year, L.T, 10s. 

One-half for the first 18 months, . ^ 
Incidental expenses, drugs to live-stock, oil forhimps, 
candles, tolls, expenses of marketing, &c. 


L.340 2 6 


85 U 0 


4 10 0 
87 O 0 


13 10 0 
J3 10 0 
6 0 0 

9 0 0 
1 10 0 


3 15 0 

1C 0 0 
fi.628 17 6 


6. Maintf;<ancb of Houses. 

The annual expense of a workiug-borae, according to the 
method oi* keeping horses formerly described, iiip.y be calcu¬ 
lated tluis:— 

Oats, 91.1 bushels, at 2s. 8d. per bushel, . ». L.13 8 4 

Green forage, f of an acre, at L.6, . * . . 4 10 0 

Uax for S months* at from 24 lb. fo 22 lb. per day, 

^ saj»221b. ==294 cwt. at 3s. 6d. pef.csSrt. • . ^ .i ff* 3 

Tares, 1 apre at L.6, . 1 10 0 

t L.23 6 7 


u u 
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The outlay o» feeding horses, for the first 18 months, may 
be calculated as imder 

Hay for'three wceis after entry for 13 horses, at 22 lb. 

per day„= S3i cwt. at 3s. 6d. per cwt. . L.9 7 3 

Hay for^addlb-hotse after entry, 4 ewt. at 3s. 0 14 v. 

Oats for^lS horses for the first'year, at 911 bushels ^ 

caeh, >— 11861 busliels at 2s. 8d. . . 168 ^ 4 

Oats for4i months in tlie second year, until the crop • 

can be made available, = 4381 bushels, at 2s. 8d. 
per bushel, . . . . . 68 Ip 0 

Oats for saddle-horse for 1 year iuid 4i months, =125 

bushels, at 2s. 8d. . . . . IG 13 4 

L:243 7 11 


7- Bordens. 

Window and saddle-horse duty, . . . L.2 16 9 

Statute-labour, 1 year, ■ . . . 6 0 0 

Poor-rates, . . . . . . 15 0 0 

Insurance, 2 years, . . . . . 9 0 0 

L.31 15 9 


yIDSTllACT. 


The vai’ious items of capital enumerated arc as follows :■ 


1. Implements, ... 

2. Liv’^'-stock, . . . ' . 

3. Seeds,.. 

4. Manures, ' 

6. Lribour, &c. . 

0. Maintccance of horses, 

7. llurde^si ..... 

To this stun should he added,the expense of famish- 
- ing a dwelling-house, . L.200 0 0 

Family expenses for li year,'’ i’ 160'0 0 

t Amount of outlay. 


L.470 4 4 
1423 16 0. 
273 13 0 
516 10 0 
628 17 6 
243 7 11 
. " 31 16 

L.3488 8 6 
« 


(.350 0 0 
1i.3838 a 6 
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PRODUCE mLD. 

• 

Those parts of tlie produce of the farm sold during theiirst 

1^ months, and which must be tahen into.aecoimt, arc;— 

• * * * 

20 Tvjp-yeai old cattle, wLicli, after bcinif wintered 
on turnips, may be reasonably supposed to weigh 

• (i6 stones, sit Os. per stone’, . . r L.390 0 0 

40 old ewes, at 40.'!. . , L.80 0 0^ 

The same for the second year, . tJO 0 ft 

- - J60 0 0 

60 Gimmers at 27s. .... (>7 10* 0 

!K) Dinvnonts, at 32s. . * . , , . • 144 ’(TO, 

60 Pigs, which may be reared each year to 7 stone'• • 

each, at 3s. Gd. per stone, . L.Cl 6 0 
Onc-half year more, . . 30 12 0 

L.91 17 0 

• Hut during the (iivst 18 montlis the calculation 

may bo onc-half, , 

Produce of dairy, which, besides rearing calvc.s, may 
be supposed to be at the rate of 3.'fs. per cow per 
annum—14 year, .... 

There will be 1C2 fleeces of wool sold the fisst sea¬ 
son, viz.— 

120 Ewes, at 04 lb. each, . 780 lb. 

40 Ewc-hogs, at 74 lb. each, . SOO 

2 Young rams, at 8 lb. each, . 10 

• 1090 lb. 

• •• 

There will be 302 fleeces 4he second year, 
viz. • 

120 Ewes, at Gi lb. cacji, 780 lb. 

180 Ewe and wetlier hogs, at 
74 lb. ... 1350 

2 Ifiims, at 9-lb. . . 18 * 

• 2148 

32441b- 

3244 lb. of wool, at Is. per lb. . * . . i02 ^ 0 

• A • - 

Amount of pwxlace rsold, ^ L.996 Ifr* 9 


45 18 9 

20 5 O 
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Amount of outtey during the first 18 months, L.8838 ^ 8 6 
Produce sold, 995 17 9 

Net Capital, L.2842 10 9 


The tief cj,pital required for a farm of 500 acres «is tlyis at 
the rate of L.5,: 13: 8^ per acre* But<tlie cal<;ulatio» jp made 
on the stipposition tliat iio’reiit is paid until the crop is reaped. 
If the rent sluill be paid before the urop is made availaljle to 
tlie tenant, there will be an addition, equal to the rent, to the 
sum to be, advanced. 


rv. EXPEN.SE.S AND PKODirCJE OF THE FAJ»1. 


The i;apital necessary .for a farm i.s the fund wliieh ought to 
be avaHable to the possessor, that ho may carry on hk busi¬ 
ness : the annual expenses of a farm are the necessary charges 
to which a farm is subject. A very convenient pejdod for 
determining the annual expenses of a farm is from May to 
May, but it may be done also fron) November to November, 
or indeed from any one period in the yeiw to the same period 
in the following one, so as to comprehend the cliarges of the 
entire year. 

To calculate the average charges of a farm, the same data 
are assumed as in calculating the capita?, namely, tluit the" 
farm 'consists of 500 acres, and that it is manag(.‘d, with re¬ 
spect to rotation of crops and the number and disposition of 
live-stock, in the manner already explained. 

The first consideration, and a large charge in the calcuhy, 
tion of farm expenses, is Rent, ingenious reasonings have 
been employed'to show, that rent is necessary to equalize th# 
profits of land of diflerent degrees of feitrlity ; tl-at, in every 
cc:;ntry, it is a chrrgg as necessary as the wages of labour : 
but here we have only to consider the fact, that rent is a charge 
upon all who farm the lands of others in this country. 



The amount of rent should be sueh as to lepe to the occu¬ 
pier a sufficient interest upon the capital advanced by him. 
This will in some degree depend upon the; general a-ate of in¬ 
terest in the country, so that, caeteris paribus, rent should rise 
jJs the ral;p of interest falls. Thus, supposing that, wjien money 
is at ^ pgr cent., the faiiner reqiiired 16 per cent. on^Jus, capital, 
when the general mte of interest has fallen to ?per c nt., he 
should receive 12 per cent. The advances of the farnier have 
been calculated at L.2842:10 f 9, and there heinf^ deducted 
L.3^0 for family expenses and the fiiniishing of i dwelling- 
houae, the capital upon which interest shouhf 1 charge?! is 
L.2492:10:9, upon which sum 10 per oent. is li.^98*: lO: 1. 
Taking this as the farmer's return,‘and a tsuming certftiu r&tes 
of farm produce after mentioned, the rent of the farm to which 
these calculations refer will be L.985 :11:4. 


I. 

The viu’ious kinds of outlay in money on a farm may gene¬ 
rally be classed under five heads ;—1. Rbnt and burdens ; 2. 
Stock purchased: 3. Seeds purchased; 4. Manures; 5. Labour 
and minor outlaj'S. 

The amoupt of these is the outlay in money. The wages of 
tlie labourers i'uh'ed may be,paid in produce, or jiartly in pro¬ 
duce and partly in moneV; but it^s bettor, in calculating the 
• outlays upon a fajm, to consider the wages of the labourers as 
a i)ayment in money. Wlpt is consumed upon tlie farpi, the* 
produce of the farm itself, as .seeds, command Jiay for horse.s, 
timnips, and the like, ought not to be regardccLas an outlay, 
^ut as a diminution of the produce of the faiTn^ When the 
outlay in money is kpowa, the farmer lias merely to deduct 
this from the produce of the :^rm which lie can bring to 
market, tc^ ascertspn his profit. ^ Tlie following caleulatioiis, 
then, show the annual exjJtnses of,th,e farm, yjcludin^Jhe 
wa^es of file labourers, in mongy; and it is to be kept in mind, 
that these calculations as fti the.east,of those, regarding 
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capital, nothing^ore than an example, and that they have an 
eq)ecial referwice to local usages, and to a couditioK of the 
fanner wbicl? applies'only to a given district. 

1. Rent AfJD Burdens. ^ 

Ren^' * j. . . . . • Ij.SBS U 4 

Burdens, viz., . • 

Window and saddle>hoi6e duty, L.2 15 9 

Statute-labour, . * . . 6 0 0 

. Poor-rates', . . . . 10 0 0 

InsuKuice,' . . . , 4 10 0 , 

. . - 22 6 9 

, L.1007 'IT 1 

2. Stock Purchased. o 

10 Calves, at 30s. . < . . . L.16 0 0 

I 

• 

3. Seeds Purchased. 

« 

60 acres turnips at 2 lb. per acre, = 120 lb., at 9d., L.4 10 0 

6 acres tares, at 3 bushels x)er acre, = 15 bushels at 

6s., ...... 3 16 0 

100 acres ryegrass seeds, at 1 bushel per acre, = 100 

bushels, at 3s., . . . ■ . 16 0 0 

100 acres clover-seeds, at 101b. per acre, = 1000 lb., at 

lOd., . . . . .' 41 13 4 

L.64 18 4 

4. Manures. 

It maybe a^iineck that the whole land is limed once during tlicfirst 
10 yeats of the liuisc, at the rale of 60 .acres annually: 600 acres 
at 14^; bushels per acre = 72,000 bushels, at 4>^d. per bushel^ 
= L.1276. This, for 20 years, uupppsing 20 years to be the 
duration j)f the lease, will be, per annum, . L.63 16 0 • 

^And further, there may bf supposed to be hiid out an¬ 
nually, for foreign maml.’'es, rf s bone-duyt, rape- ' 
dust,rate. r . ‘ . . . . 26 0 0 ' 

L.88 16. 0 
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4. Labour, &c. 

* ’ ' . • V 

0 Ploughmen, wages as before, L.16,16s. each, 000 10 0 

1 Overseer, . . , ... 2lSW 0 

liSlit^herd, . . . * . • 21 1^’S? 

,1 Hwlger, . . ; . . . , ,10 16 O 

1 Person to takeVarp of eattle, &c., at 10s. per we5k, 2C 0 0 
ifocing, haymaking, &c. . . . • . 40 0 0 

Mowing hay, 18 acres at 2s. 6d.» . . ^. 2 5 0 

'Harvest Work, 200 actes, . . . . 87 0 0 

Carpenter’s work for implements, at the rate r;i3 i)cr ’ , 

pair of horses, . ^. . . . 18 0 0 

Jron-Vork for implements, at the same B.to; . 18 *0 0 

Saddler's work, at the rate of L.1 per ]>air of horses, 6 *0 0 
Shoeing saddle-horse, . . . . 10 0 

Adilitionul iron and carpenter work, not included in tlie 

above, . . . . . . 7 0 0 

Keeping lipuses in repair, . * . . • . 6 0 

Expenses of carrying grain to market, supposing the 
distance to be 12 miles, carrying fuel to servants, 
marketing and delivery of stocky faniery, and mi¬ 
nor charges, . . 32 1C G 

L.403 IG G 


. 

L.1007 17* 1 
• 16 0 0 
• 04 18 4 

88 16 p 
403 IG G 

L.1680 0 11 

II. PltODDCE. 

There remains,to be considered what, on this calculation of 
expense.^ maybe tlie anml^ rctur^of such a fajjn. Thi^may 
bl comprehended under twq divisibiis—Vegetable Producc,^ 

ahd live Stock. 

• • 


ABsrii.ii'T. 

1. Rent and burdens, 

2. Stock purchased, . 

3. Seeds purchased, 

4. Manures, 

6. l.,abour, &c. 
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1. Vegetable Pbodoce. 


100 ftcrei^ of flats, at 48 bushels per acre, 

ITje quantity consumed upon the ferm is— 
For seed, . . ^ . . fiOO 

For work-horses, . . . 11864 

For saddle-horse, . . 91 i 

For colts, hogs, and poultry, . , '60 


bush. 


BuHhvla. 

4800 


1837i 


Lcaying for sale, 2902i 

2962i Bushels, at 2s. 8d., . . - L-395 0 ® 

40 acres^of wheat, at 24 bushels pc,'- acre, 960 bush. 

Deduct for seed, S bushels per acre, 120 

840 Bushels, at 6s. Bd., . . • 280 0 0 

60 acres of barley, at 42 bushels per acre, 2.520 bush. 

Deduct for seed, 3 bushels per acre, 180 

2340 Bushels, at 3* 8d.^, . . • 429 0 0 

Net annual return of Vegetable Produce, I,.l]04 0 0 


2. Live-Stock. 

The sale of horses upon some farms is a source of profit; 
on a regular farm, however, it will be safer not to calculate 
upon the profit derived from the breeding of horses, but rather 
to suppose diat the horses jroared arc just suflScient to repair 
the casualties, and replace the tear and wear of the original 
^tock. 

Tlie producc<.of tbe^piiry, after rearing 20 calve.s, may be calculated 
at 36s. per cow, or . . • • 19 0 

60 Pigs may’be supposed to be sold or used ea6u ycar^ 

fed toV stones, at 3s. 6d. per stong, - • 61 6 0 

Poultry, . . . . • • 7 10 /> 

20 Three-yearA)ld steers, vftor being wintered on tur¬ 
nips, supposed to weigh 6^ stones each, at fe. per i. 
stonc;^, . 4 ■» * • * • ■ * ^ ^ 

Old Ewes, at 40s. * * - . • < 80 0 eO 

Carrie forward, , S 0 

« * 
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Brought forward;^ 

L.65G fi 

0 

fiOpimmere, at 27s., 

67 10 

0 

90 Dininonts, at 32s., . • . • . . 

^ , 144 0 

0 

Wool, 2148 lb., at Is., 

. 107 8 

0 

• 

Net annual x<ftum of Live-stock, 

, L.87S 3 

0 

ABSTRACT. 

Velretable produce,* . • . . ^ 

L.1104 0 

0 

Live-stock, . . . * . 

'875 3 

0 


L.1979* 3 

0 

If, from,the gross produce ns above, ^ . 

Li{)7? • ,3 

0 

Be deducted tlie expenditure in poney, . 

1580 13 11 

The net return to the farmer will be, 

^ mmm 

jr..3n8.16 

1 


Oiit of this sura the farmer must maintaiu himself, and beag 
the hazard of bad debts, unforeseen losses, and the general ca¬ 
sualties of trade. Should theYptw^uee be less, or the capital 
or expenses greater, the amount *of rent will be in a corres¬ 
ponding dcgi’ce diminished. 


V. OPERATIONS OF THE FARM IS THE ORDER OF TIME. 

% 

The operations of the farm, connected with tillage and the 
management of live-stcvch, have tfcen described; ^t we have 
yet to consider tfiese operations in the order of time in which 
they succeed to one another. This review will tend to renddr 
more precise a previous knowledge of t]^taiis< and to obviate 
that perplexity which is often experienced by those who are 
brought teP the study of practice for the firstotime, and see 
sp many different laboufe carried on together, and without ap¬ 
parent order. It will here suffiee to detail the most important 
of these »laboursj as theyjocciy in a well-ordered farifl, em¬ 
ployed partly in tillage, anfl partly^n.th^* rearwg and Reding 
of live-stopk, find managed aseprding to the system of agricuU 
ture whicl^ hag beep especially descsibec^ lin this work. 
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November. 

« 

The mofith'’of November may be said to be the commence¬ 
ment of the facmcv’s j'ear. By this time the labours of his 
harvest liave been concluded,'and his produf^e has'been se¬ 
cured ; and'he is now proceeding to prepai-e the ground for.the 
crop of another season. There are to be coiisidercd the state of 
the farm at the commencement of this month with respect to 
labour and live-stock, and the principal operations during its 
continnanco. 

• , ' * 

Live-stock .—The cattle may be supposed to consist of cows; 

of a certain number of calves'; of a certain number of the steere 
and heifers of the preceding year, termed tlierc^fore one-year- 
olds, as having completed their first year, but no\V approacliing 
tto the end of their second yea'r; of a certain number of steens 
and heifers which have eojnideted their second year, and are 
therefore* termed two-year-olds, though now approaching the 
end of their third year: aiul of a bull. The two-yefu’-old steers 
and heifers are now arrived at niatiu’ity ; the heifers intended 
for breeding have received tlic male in tlic coiu-se of the sea¬ 
son, and the older steel’s are ready for final feeding. 

As the month of - October had advanced the pasture had 
bi^n to fail, and betbre the termination of the month the 
various cattje had been jmt in their respective houses, yards, 
and stalls. „ * • 

The cows which had borne calves in the e.arly part of the 
year, ha«l been put in tlie cow-houso and tied in their respec¬ 
tive stalls,—strAw, arJj a limited projiortiou of succulent food, 
as turnips, having been supplied to them. ,. 

The calves*whicli were bom in the early jiart (if the year, < 
had been put in one or more yards with sfieds, had been w^ll 
littered, and had Veceived §tr{r.v as their provender, with a full 
allowance of turnips. 

TIk: steers«and hsife^-syf the ]|1receding year, noyy turned 
-their first year, and approachin^g*the ^nd of theih s^ond year, 
had also been j),ut into ysj’ds with i^ieds. ». They h^d likewise^ 
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been plentifully littered, receiving straw as provender, with a 
full allowanco of turnips. 

The older cattle, namely, tfiosc tliat'l\avc eoin|)leted their 
second year, had been treated thus :—Such of them as wore 
•heifers to be retained for breeding, hact been separated from 
the majes in the preceding spVing, had received ,thp male as 
thcyjeame into sc^op in spring and the ciirly ^art of summer, 
and, being w'ith calf, Imd been put into yardif with sheds, to be 
tie^d to their respective^stalls, \fhen within a fw weeks of calv¬ 
ing. The steers again, which are now to be fiiiilly fattened, had 
cither been tied in stalls, or j»ut in pairs into yards with ^eds, 
in either case receiving a full allowance of turfiips* or'other' 
nourishing food. • * 

The bull had been put into a shed or yard by himself, re- 
ceivii^ straw for provender, and a .sufficient supfdy of turnips. 

Such may be supposed to bewthe arrangerntmt of tlie cattl^ 
at the commencement of the mpnth of November. The siune 
treatment ndth respect to thefii is ^o be continued (Juring the 
entire month:—'I’he cows and lieiffirs are to receive straw, with 
a modified allowance of turnips : the calves and steers straw, 
with a full allowance of tiu’nips; • 

The slieep again, consisting, it may be assumed, of a regular 
breeding stock of ewes, may be supjioscd ^o have hpen arranged 
and treated,thus:—The ewes, consisting j)artly of sheep tl^at 
had borne Ijmibs, had, by J;he 10th of October, the rams ad¬ 
mitted to tliem. At the beginniug of Noveml/er, Uie rams 
and ewes are styi pasturing together, receiving no other food 
but grass ; and by the nyddle of the month tlie rams ju-e with¬ 
drawn. 

The lambs born m spring, now termed ewe and wether hogs, 
had, on the failure of the pastures in < )ctober| Jieen penned on 
turnips. At the begjnniftg of November they continhed penned 
on turnips, the jtfovinee of thp shepherd iKiing to attend to 
them as ^’’cll as to tlM' other .sbeep, and to sliift the pen# when 
necessary. 

• The liorsei in the month of Octofibr had been put upon them 
ftill Rjjowance^of hay md corn. At the Jieginning of Novem- 
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ber they are receiving full feeding, but before the middle of 
the month, when the hours of labour become short, the hay 
may be withdrawn, end the alfowance of oats reduced to the 
half of the former quantity. 

By the beginning of the mot.th the colts had been 4 )ut^ into* 
their yards or into a i»addock with a shed, receiving ^traAv as 
provender, with any succulent roots, as tnr^iips and potiitoes. 

The swine auu poultry aye receiving their usual food. The 
pigs are fattened at all times ; dnd the poultry receive their re¬ 
gular .supplies of food in their yard : and as the same method 
of management continues throughout the year, tlie feeding of 
this class of stock need not be again adverted to. 

Labour .—As soon as the season of harvest was over, and the 
crop secured, the operation had been begun of ploughing the 
§tubblc-land—^tbat is, tlie land..which, having home a crop of 
com, is, intended to be in summer-fallow, or fallow-crops as 
turnips and potatoes, in the following year. At the beginning 
of November, then, the stiibble-land is being ploughed, and 
this operation is continued throughout tlie montli. the horses 
being kept regularly employed at this work, unless interrupted 
by frost or snow, or otherwise necessarily engaged. 

The thrashing of tjie crop is now carried on, so as to supply 
straw for litter and provender in a regular manner to the cattle. 
The corn is prepared and carried, to market, that being re¬ 
tained whicli is required for feeding the stock uiion the farm. 

At the commencement of and during the^jinontli, turnips 
are can;ved home, in ciui^s to the stock in the homses and yards, 
every two or thr^c altq- nate drills being taken up for the cattle, 
while the remainder is left in the ground for the sheep which 
are penned in^Uie field. * 

This is the fitting season for pruning iicdgps, cleaning ditches, 
and performing other operatiops upon the live-fence. Hedger 
and ditcher work are, therefore, carried on during all the month 
of November, jvnd drpinjng and any Kind of work by the spade. 
Jhe work of the hedger is contiryied in winter when the wea¬ 
ther allows, in spring," in {he early part of siunmer, ani^jn aU- 



OPERATIONS IN THE ORDER OP TIME. 


685 


tumn ; and draining and other spade-work p-e carried on at 
every convenient season. These labours of the farm therefore 
need not be aftcrwai’ds referred to. 

Winter being now at hand, it will be prudent to secure a 
•supply of fuel, ^which the horSes may be eiilploy^d to bring 
hopie Mthen they are not otherwise oecu])ied. 

T}jc«e, then, hs\e,bcen principal labours of tlie farm 
during the month of November, which may be said to be the 
fir^ month of the winter quarter :—The cattlo^and sheep of all 
kinds have been receiving their winter food; the horses; from 
a fhll allowance of hay and com, have been put upon strath and 
a smalldr allowance of corn; the operatioti of thrasfiing'hasbeen 
c'furicd on ; the horses have been chiefly employed in plfiugh- 
ing the stubblc-land for the fallow-crops and summer-fallow of 
the nA't year ; the hedger has been engaged in‘pruning and 
repajring the hedges, and spade-work when roquhed has bee:^j 
going on; and a supply of fuel .has been provided against ap¬ 
proaching winter. 


DaCBMIlEK. 

Livestock. —The cows arc in the cow'-houses ; the young 
cattle in their yards ; the feeding cattle ip their hguses or yards 
as before ; qnd tliey are all kept and treah'd in the same nupi- 
ner throughout the month* 

The ewes are, as befctTe, on grtsss, but in snows dr hard frosts 
they receive an,allowance of hay. I’he ewe and wether hogs 
are penned on tiunips as^beforc, and arc kai'.t so dqj^ing tl® 
month. 

The Jiours of daylight and consequently of labour, being 
short, the horses are still fed on straw, and rec'^ve their modi¬ 
fied allowance of cyn. • The polts are in their yard’or paddock 
receiving straw, fVith an allowEtfice of greenrfood, and are kept 
so during the month. 


’ —The ploughing of the ktubble-land continues di^ 

ring tjiis ’month when the weather, allovjrs ; ^d^ in ordinary 
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circumstances, it#niay bi calculaUtl that all the land iiiUmded 
for fallow and fallow-crops has jDecn ploughed bcloi’e the ter¬ 
mination of*th5 month." 

Thrashing is ^ontimied throughout the month so as to sup¬ 
ply the stock regularly with strfiw, and the gr^n is carried to 
market in proportion as it is got ready. The M'heat and bar¬ 
ley-straw is used chiefly for litter, .and tlie ^ain is sold.* ,,The 
oat-straw is used* for fodder; .but instead of all the oats being 
>- sold, a portion df them may now be stgred in the granary for 
thp purpose of being used for seed in Spring. This too is the 
time of delivering the grain to tlio seiwants, when the practice 
of paying them in kirid is followed. 

A quantity of turnips shouid be ])ullcd to be ready for the 
cattle in case of frost and snow. A portion should be placed 
either in a store in the open air, or, which is better, ufider a 
shed. Those given to the older feeding stock should be; cut 
by the turnip-slicer. 

Towjwds the end of the month, should the Avoathcr not ad¬ 
mit of ploughing, the cjirts are to be employed in Ciirrying out 
dung from tlie yards, to be idled in heaps in the fields in which 
the turnips and other tallow-crops are to be grown in the fol¬ 
lowing year. 

During the month.of December, then, the stock of all kinds 
have been on their winter food; the horses have been on short 
day’s wprk, and on their winter all')wance of com and straw; 
they have been employed in ploughing the remainder of tlie 
stubble-land, in bringing home turnips to th'^ stock, in car¬ 
rying com to market, and towards, the end of tlie month in 
takmg out dung.fromAhe farm-yards. 

December may be said to be the dead season of the farmer’s 
labour, and yef it is not without its objects of inteiest and so¬ 
licitude. The fanner is engaged in Aalizmg his profits ; his 
animals of differefit kinds ai’e feeding under'his care; and he 
is SOO& to look to the more acti,vc laboiurs of spring. . 
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Jamwart. . 

Live-stock ,—.The cattle are still in their hqnscs and yards, 
^nd are fed as during the last Tnonth : tamip’s being brought 
home a^d a store kept in reserve as formerly. Somn of the 
cows^njay calve dirting this iponth, especially towards the end 
of it. They are to be well attended to at thfs time ; and the 
calyes separated from Ijjtiem at'the birth and fjjd on new milk 
three times in the day. 

The ew'es are on grass-land, receiving hay when the wpatlier 
renders it necessary. The ewe jind wetbter hogs coutiflue'^en- 
ned on turnips as during the previous montlu 

The horses are on straw, ar.d are receiving their short al- 
lowandte of com. The colts are in their yard or paddock, and 

are fed as before. 

• • 

Labour .—The stubble-land Aiteiuied for billow and fallow- 
crops may be sui>posed to .have befn jdoiighcd by the end of 
the last month. The hmd in grass intended to be sown with 
oats in spring, may now therefore be beguh to be ploughed, and 
the horses kej»t engaged in tliis operation when the weatlier al¬ 
lows, and when they are not otherwise n<;qe 8 saril 3 > engaged.' 

Corn is to.bc thi’ashed to furnish straw for provender a^ 
litter, SIS during the precedmg month. Wheat and barley are 
to be sent to market as jlsual, anti •the storing of oats for seed 
may be continue^. 

Turnips are brought hfpne to the cattle in the hcaiscs^and 
yards as formerly ; anddimg, when the 1)(eath^ will not admit 
of plough^g, is carried out from the yards. • 

These, then, have been the principal operation j in th^ month 
of .Tanuary:—The jpttld have, been fed on straw and turnips 
a/ in the former nlbnth ; the ewes have been»kept on grass re¬ 
ceiving h^ during luird frost ^d snow ; the cwo and v^ther 
hogs have been penned on turnips ^ ^‘fcfe; tb^ horsey have 
bdbn kept on* straw and thejr shor\ aliowance of corn ; th(i 
tfarashipg of the corp has Jieen prociveding;; tlif grass-land in- 



GENERAL ECOXOMV OF Tll£ FARM. 

\ 

tended for oats lyisbeen ploughed hs the weather ha.s allowed ; 
and the dung bis been carried out of the yai-ds. 

Februarv. 

m 

Live-s^ocH .—The cattle arc in their houses and yards,' and 
are fed as durihg the last month. The cpi^ will calve.dnring 
this month, and 'must be earcfally attended to. 

The ewes art on grass : but 'after the middle of the month 
they should liavc turnips carried to them in the fields in which 
they'are pasturing, so as to preiiare them for the lambing sDa- 
son By the biddle ofinext month.' The ewe and wether hogs 
are penned on turnips as before. 

By the middle of the month, if not sooner, the horses should 
be put again'upon hay, and receive their full allowance of corn, 
^n preparation frir their work ijx spring. In place of straw, the 
Qolts may now receive hay. 

I 

Labour .—The ploughingof grass-land intended for oats pro. 
ceeds during the month, and it is usual that the land which is 
to be first sown shall‘be first in the order of being ploughed. 

Corn as before is thrashed, so as to afford straw regularly 
for provender and litter. The corn which is still for sale is 
c^ied to market; tlie oats which it is yet necessary to reserve 
for seed are stored. Barley, too, ,may now be stored, in pre¬ 
paration foi* the sowing of bia’ley in April. 

The land from which turnips has been clewed is now to be 
fompcd,into ridgfis ; and in frosty wcatljer, when the ploughs 
cannot work, the dung is to be carried from the yards to the 
fields as formerly. 

If spring-wheat is to be sown upon the land that has been 
in turnips; it may be done when the land^is dry and the wea¬ 
ther favourable; «%nd should ^here be beans to be sown, the 
landcnay be worked and the beans sown w^en the' ^ground is 

The following, theft, Th&ve been the principal, operations 
the month of February :-^Thd cattle'have been kept in their 
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houses and yards, feeding as formerly; the c#ws have been 
attended to when calving; the young sheep have been on tur¬ 
nips, and the ewes have received turnips after flie •middle of 
the month; the horses have been put on their,full work, and 
hhve Received t^jeir full allowajlce of food; com, has been 
thrashed ^n proportion as the stock has required straw fcr pro- 
veiidei;and litter; tile^rain has been sold, or stored for Seed; 
tlie land in grass has been plouglicd’for oats; ^he cleared tur- 
nip-ifind has been formed into ri'lges, and where sprijig wheat 
was to be sown, that has been done ; if the wep,ther has’ al-, 
lowetl, the land intended for,beans has been, worked, and the 
beans Jiavfe been sown; and in frosty weather ilung has been 
carried out from the yards. 


.M.iiten. 

Live-Stock .—The cattle are still in J:hcir yards, and feeding 
as before. During the month all the cows may bo sif^posed 
to have calved. The additional calves requu-ed are to be pur¬ 
chased, the best and earliest that can be o|)tamed. • 

The ewe and wether hogs are on turnips as before. The 
ewes will now begin to lamb. They liave been hitherto re¬ 
ceiving turai])s, but as tlxey lamb they are transfehred with 
their young tcvit’W' gi’ass. The male lambs are ciLstrated in 
lots when about eight d.ays^ oW. ^ , 

The horses are on full ^vork, and are receiving thefr full al¬ 
lowance of hay au4 corn. The colts are receiving hay. 

t 

Labour .—The com is thrashed throu^ov.t die month to 
supply stran*. The..grain is sold, except* such of tht) oats or 
barley as are required for seed, or the purposes ofatbe.larui. 

If^any of tlio grass-kmd intended for oats has not yet been 
Roughed, it ipust now bo done, anfl auy turnip.1[and cloarec^of 
turnips, andenot yct*ploughe^mi«t now be ploughed. 

The oats,are now to be sown,as se<|p.nn sthe iriUhth as 4he 
land is suffici«ntfy dry ; th« late igpening serts being the first 
in Jh*e order of soving,*and ifext tlie mere euriy. 



7*T.*** to iwtow*. t „ 

» fertWght, 80 tliAt they ta&x he ready in succession*in sum-’ 
mer aod autdmn. .The land intended for potatoes mav now 
be cross-plougjied. Towards the end of the month, if* the 
weather and state (.f the gi’diuid allow, the,grass and ^elov^ 
seeds waybe sown amongst the growing wheat. The hipd is 
to be harrowed, anil it may at the same 4 ime he rolled ; but 
the rolling may'be delayed .until the month of April. The dung 
intended for the early-sown turnips should now be turned pver, 


jtc- hasten the .putrefactive process. 

These, then, have been the principal operations of the nibnth 
of March;—The cattle Jiave been fed on straw and ‘turnips as 
belbre; tlie calves have beeli fed on new milk; the young sheep 
have been fed on turnips ; the ewes, after lambing, have been 
transferred with their young to new grass ; the horses have 
been fully worked and fed ;• the com has been tlirashed, and 
barley stored for seed;,any remainder of the grass-land not 
yet ploughed has been plougkcd, and also any land cleared of 
turnips ; oats have been sown, and tares in portions at inter¬ 
vals grass and clover seeds, if the weather has been favour¬ 
able, have been sown amongst the growing wheat; and the 
dung for early turnips has been turned. 


, ApbIi.. , 

. Live-stock .—The cattle are still in theif yards, and ai'e fed 
as heVOre ; the calves arc receivitfg milk, with such nourishing 
substances in' addition as may enable the milk of each cow to 
brin^ up' two calves.’ -• ‘ 

The pwet are now on new grass, with their lambs. At tHo 
commencement of the month, the ewe aCii^ wether hogs ar^ sti^ 
on^tumips, but by the middle of the month they are removed 
from turnips and put on grtUs.* I 

The hoi^s are* at'full'work, and receive a full allowaijee of* 
hay and' com. The colts that have reached their third jear 
may now bei takhu up'and trained tojworb; ipr may.be 
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allowed another summer’s grass, and be taken up for training 
in autotnn. Mares will foal diy'ing this month. 

Labour .—If any part of the oats had not bepn sown during 
file pjectJding mpnth, they are Jiow to be'sown; if the grass 
an4 closer seeds had not been sown amongst the growing 
wheah, they are now to be sown. 

The potato-land which had beon'cross-ploughcd in the pre¬ 
ceding month, is to he plougheA again, harrowed, and otlier- 
wise w’orked, and the potatoes are to be planted. ’ . 

The land which had been for some timea:loarejj of tiwnips 
and ploughed, receives a .second ploughing or a seed-/urrjw; 
that which is just cleared may receive only one ploughing. 
The barley is sown, the grass and clover seeds aye sown and 
harrowed, and the land is rolled. If the wheat-land had not 
been rolled at the time of sowiifg the grass-sdeds, it is now 
rolled. 

The land in new grass, and intended to be mown, i^ to have 
the stones upon the suriace gathered, and to be rolled. 

The barley being sown, and that as ejply in the mdhth as 
possible, the preparation of the land for turnips commences ; 
but it is proper tluit the land intended for summer-fallow 
should also at this time receive one ploughing, so *as to keep 
down the growth of weeds, and facilitate the subsequent pre? 
paration of the ground; theAforeJJie whole land iiytcndcd for 
summer-fallow and turnips is now to be ploughcd,-r-the land 
intended for turnips in the first place, and across; the land 
intended for summer-fallow lengthwise, so aslo pre.s<<Pve The 
former ridges. 

In preparing theJand for turnips, that tntende(?for'the_earIy- 
•Sown kinds is to be first vyorked, and care must He taken that 
^th^ dung to be appli«i be in a proper state of jireparation. If 
the dung is .not so, the heap mult be tirnied a second time ; 
and the heftps intended for Idter-sown turnips must also be- 
turned. , 

The cattle being in their yards during the whole of this 
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month, the thrashing of corn, so as to yield straw for proven¬ 
der and litter, has been procejpding as hitherto. 

These, then, have been the principal operations in the month 
of April:—The cattle have been fed in their yards with straw 
and turnips; the caives have 'been receiving, milk ;«thg ewes 
and lambs haye been fed on new grass, and/he ewe and wither 
hogs, after having been fed on turnips till4ibout the middle of 
the month, have been put'si^ on grass; oats have been sown, 
if they have net already been sown ; the potato land has been 
planted ; the land cleared of turnips has been plot^hed, and 
the,barley ^d the grass and elovpr seeds have been sown*"; all 
the, land which it is'necessary to roll has been rolled, namely, 
the barley-land, the new' grass-land intended for mowing, and 
the vvheat-lfmd which had not been previously rolled; the land 
intended for turnips and summer-fallow has been pfoughed, 

> and the heaps'of dung for tufnips have been tui^ned ; and corn 
has been thrashed in tlv< qii^tity necessary to furnish straw 
for the live-stock. 


Mav. 

Live-stock .—At the commencement of the month, the cattle 
are in theii’ yards and are fed as before. 

By the middle of the month, the former yeji^v’s calves, now 
yearling steers, and the two-year* old steers, if the grass is suf¬ 
ficiently advanced, are tu'rned out fo pasture; the cows are 
turned out to pasture; and here it may be observed thqt if 
there*ave any di" tlie two-year-old (Kittle which arc heifers from 
which it is wirhed tei breed, they must be separated from the 
steers of the ^ame age and placed amongst tlie cow% and when 
they come into season, if they have not already done so, they 
must receive the male. During this month the older cows 
should all havel’eceived the* male, so thal they may calve in 
the*tbllowing February. 

With rospoct to the feeding 'oxen now turned Aeir third 
year, and consequently thre%y,ear-o]ds, these 'may be fe(fdu- 
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ring t|i« month as long as there are turnips sufficient for them, 
and^theft sold. 

During this m^nth the mares should all’liave received the 
male, so tliat they may foal in the subsequent month of April. 
'J'he cplth^are tunned out for the season to'grass. • 

Asdh* weather becomes warm, the sucking (jRl^es ^ay be 
turned out to a small paddock. After being lyeaned in their 
fourth month, they are turned onti**to feed for fhe remainder 
of the season, along with the cows and fecding*stock. 

The sheep of all kinds at the comntenccmenh of the mqpth 
wore on grass, and they continue to be pastured ip tlieh^ re¬ 
spective fields during the month. By th'e end of it, *thei,fat 
sheep, if ready, may be washed ani shorn, or else these opera¬ 
tions are deferred till the beginning of Jimc. , 

The Worses are in their stables and receive their full allow¬ 
ance of hay and com. 

Labour .—Should any of the barlej not have been sown du¬ 
ring the last month, it must now, togetlier witli the grass seeds, 
be sown ; and if the stones have not beej) gathered from the 
new grass, this must be done. 

The land planted with potatoes is to have the drills levelled 
by the harrows passing over them. But the main labour of 
this month is khe preparation of the laud for turnips, which is 
to be done for the different kfnds q^ turnips respectively, in the 
order in which they arc to be sown ; the first in tli* order of 
sowing being the Swedish tumip.s, the second the yellow tur* 
nips, and the third the while. 

The land then intended for Swedish^turnifs, which had 
been cross ploughed in the preceding ihonth, is to* be. again 
•ploughed, hamowed, rollecj, cleaned, and made re«dy for being 
^forpied into drills; a«d the dung being applieci, the seeds are 
sown. 

The woAing of flie other^wnlp-land is then to be proceed¬ 
ed ^ith, s(i that it may be ready f<5i*b|pitigtown at the begin¬ 
ning of June. This landdiad raceived on« ploughing in the 
n)onth of ^pril ;i it mw receives another ^loiPjhihg, and Lx 
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thoronghly woAed by harrowing, rolling, and gathering o 
weeds ; and if tliis be npt snih^dent, it receives furthei* plough 
ings, with*such lurfrowing, rolling, and gathering of weeds as 
are sufficient t« prepare it for being formed into drills. 

The preparation of the lanjl for turnips will usually Qccupy 
the moftth'of.May, and may lead into the month of June»but 
every effort whjeh the state of the weatMer allows shojild be 
used to get the hind as far as possible prepared during the 
month of May.* . • 

' Ip this mouth the operation of thrashing has become partial; 
and. towards the middle of the month when the cattle are fum¬ 
ed put to grass it may be said to have nearly ceased for the sea¬ 
son. The barn-yard of the farmer, indeed, may be generally 
considered /o be cleared in this mouth, except to the extent of 
such stacks as may be rcsei’ved for thrashing fol* litter in sum- 
' mer, and for affording straw for thatching the new stiieks when 
harvest arrives. 

The niiddlo of this muntli is the usual ])eriod for farm-ser¬ 
vants to enter to their new situations, or chiuige from the old. 
It is then, too, that Jbe farmer will most conveniently balance 
his yearly accounts. 

The more active period of the household dairy begins with 
the month of May,'and continues till the end of October, when 
'the cows are put on their winter food. / 

During,this month the land in bats should be weeded, bands 
of fcmahic or young persons passing# along the ridges with the 
weed-hook. * 

In the month of May, then, the following have been the 
principal laboUrs offthe farm :—The sheep have been kept at 
grass during tlie month, and towards the middle of*it the cows 
and stears Ifave been turned out to^their respeeflve fields; the, 
fat cattle have been disposed'of; the cOws have received^the 
ma]e, and so likewise hav« tBe mares; the calves receiving milk 
have been turned out to tlfoiral^ttle paddock: ifi anjr barley 
land'has ndl* been'softqf stones have not been g|ithered, it 
has now been done ; the pneparation of the ^uiriip-land has 
been proceeded j^ith, rtnd the eafly-so^ tymijs^liave been 
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sown ; the potato-drills have been levelled; the com has been 
weededthe thrashing of com^has been carried on in so far 
as it has been necessary; and the operations of ilte^bousehold 
dairy have been attended to. 

Junk. 

* 

Live-stoek .—The cows and steertf arc pastured m the held 
during the month. Alhthe calves will be weaned during tliis 
month, and turned out to graze for the remainder of the‘sea; 
son* Such of the cows, heifers, and mares a?»have npt received 
the male how receive him. 

At the beginning of the month* the horses ahould receive 
green forage, and towards the middle of it they may be put 
at nigh{ in thd pasture held. 

At J;he beginning of the month the ewes with their lambs, < 
and the cwo and wetlier hogs, are a^grass in tlieir respective 
enclosures; and at or before the be^nning of the moSth they 
are washed, and in eight days afterwards shorn. 

In ten days, or as soon as convenient after shearing, the 
wether hogs, now dinmonts, and such of the ewe hogs, now 
giinmers, as su’c not to be retained on the farm for breeding, 
may be sold. 

The wool vNliich has been shorn is to be put in a dry pliicoj 
and sold as soon as a market offers. 

Labour. —ThcAurnip-laiid, in so far as it has not been work, 
cd during the previous month, is to be now wihked. A5 sSon 
as it is ready to be formed into drills, thesdungis to be spread 
and the seeds sown, the yellow turnips bow heihg tlie first in 
. order of bein^ sown, and then the white. 

? he potatoes are te) be horse •and band hoed, 
he sumpier-falfow is to recfiiv^ its ero^-ploughing, and 
tlien to bewell halrowed, ^ weeds being carefully gathered. 
After ^i% the further working of th»^samiher-Mlbw proceeds 
as expeditiously as the nature the weaVier and state of the 
lallour »pon,the,fam» allovf. The tuvnipaare 1|) be horse and 
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hand-hoed for the first time. Lime is also being got forward 
to the land which is to be lim^d. 

These, l&en, liave l^een the principal operations of the month 
of June:—Th^ cattle li.ave been put to grass ; tlio females not 
yet covered have received tlie ; the hon^s have**befn put 
on green forage ; the sheep have been shori^ and the dinmonts, 
and the gimmers not reserved for bree*li*g, have been, sold ; 
the wool has been disposed,of as a market offered; the turnip- 
land has been worked, and the turnips have been sold, ths po¬ 
tatoes and turnips have been horse and hand hoed; the sum¬ 
mer-fellow,has bcFn worked, and. lime got forward. 


* Jl'I.Y. 

Line-stock .—The M'hole of the cows, oxen, and .weaned 
calves, are at grjiss, and are kept so during the month. 

The horses continue to receive green forage iTUring tlfo day, 
and m’aj be permitted t(F pasture in the fields at night; and 
this method of feeding nviy be continued during the month. 
But then’ woi’k havhig become easy towards Uie middle of the 
month, their allowance of corn may be le.ssencd. 

At the commencement of the montli die ewes with their 
lambs are ^in their former fields of grass ; b/ the mi<ldle of 
the moiitli the lambs ai’e weaned ; and from this time forward 
^le lambs, now termed hogs, are kept sei)arate fAun the breed¬ 
ing ewes. 

. * labour .—In die early part of the month the hay, when 
ready, fe mown ; it ip worked, put* into cocks, and then into 
ricks in the field: or else it is cai'i-icd at once from the cocks 

j * c 

to the .stack. 

In the*meSn time, the fallow-land, is w'orked as the state of 
the weather allojvs. It received its first jRimghing lengthwise, 
in April; it received its •next ploughing across, immediately 
on the preparation of the tufhip^Vuid being finish^, nvhen it 
was Veil harrowei! an‘(k'worked ; it is again^ploughed, smd 
further harrowed ifnd cleaned : ^bd it is ploughed again, 
worked and ftSrme*<T into ridges. Whei^ thifs pfepared, it.is 
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read^ to receive the duug, whic£ being eprtiad is covered by 
a ploughing. 

During this month, too, lime is brought fonhaid to the fal¬ 
low-land. It is laid in large heaps in the fie\d to be slacked ; 
it m|iy he applied at tlie samh time at which th^ dung is ap¬ 
plied, »ir at a latef period. 

Dpiang the moittb, the turnips are again horse and hand 
hoed ; and, by the end of the n^enth, they*may bc'set up by 
th® double mould-boiird plough. The j)ota^oes, too, during? 
this month are horse and hand hoed, and by,thc end 6f the 
mfinth they are set up. 

Thesb, then, have been the prineijjal ofierations of the month 
of July;—The lambs have beefl weaned ; ihe hay has been 
mown, worked, and plac^ed in ricks ; the fallow-land has been 
worked and tlunged, and lime has been brought forward; and 
the Jurnips jjnd potatoes have Been horse and*hand hoed. 

August. 

Live-stock .—The cows, steers, and calves, are at grass, and 
are kept so during tlie montli. 

The ewes are at grass in tlieir own Helds, and the ewe and 
wether hogs in theirs. The old owes which ai’e to be sold 
may now bt^sidected from the rest of the Hock, and marked 
for that purpose b}- the mi^’king-iron ; and, at the same time, 
all the other sheep m^ have flieir distinguishing mark put 
upon them. ^ 

The horses are receiving green forage, and, whe^ th* first 
crop of clover is consumed, they may%pceivg* tares until the 
second c£pp is ready. They may still he aliovtwd he remain in 
the fields at night 

Labour .^—In so far as the working of the ftillow-land has not 
been performed dui'ing th^ lil^t month, it is now to b?done. 
Should^the turnips not hSfk beea^t.up durinj^the lastmonth, 
tffey are povf to be set jip. 

* Tha hay, wjien Beady,»is to be bsoughi hojae to the bam- 
*yard anS stacked. 
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Tli^ corn novi^becoin&ig npe,>preparation is to be made for 
thatching the stacks, by formi^ the straw into bunches* and 
making straw-l*opes., 'Reapers having been engaged, the ope¬ 
rations of the harvest are commenced and carried on in pro¬ 
portion as tjie cdrn is ripe. The com that h^ been>re^)ed,' 
is, as soqn as it is ready, carried home to t^ie bara-yard jyid 
stacked. 

Thesdl then, l&ve been tlje principal operations daring the 
month of Augii^ The cows, 'steers, jind calves, have been 
kept on grass ; ^the old ewes intended to be sold have been .se- 
lectefl. and marke(|, and all the sheep have been likewlso 
marked J the labouring of the tunnp-land and sunimef-fallow, 
in so'far as it was not done hi tlie preceding month, has been 
completed ; the hay has been carried home to the barn-yanl 
and stacked; the straw, in preparation for the •tliatclung of 
the stacks, has>been got ready, and the harvesjt operations 
have been begun and preceded with. 


Septembbu. 

Live~gtock .—The cows, calves, and steers, are all at grass, 
and are kept so dnripg the month. All the sheep are like¬ 
wise at grass daring the month ; but befortt the ^nd of it, the 
old ewes which had been marked fpr side may be sold. 

The hors'es are kept on • green forUge. As the month ad¬ 
vances they' are taken up from grass at night,,and kept in tlie 
Stabh*and, at the end of the mouth, they arc put again on 
hay and hanl food. 

iMbtar. —The reaping of the eoim, in so far t.s it is not 
completed* proceeds with activij^y durTng tjiis month, and it is 
carried home to the bam-yard as it becomefe ready. * 

TIrp lime, if not previouslyj,applied, is laid upon,the sum¬ 
mer-fallow lapd, whV?h ,thpQ, receMss the seed-furrow, ffnd is 
sown. 

^ t. f. < «. « , 

These, then, ^havQ beei\ the principal lajiours of Ae .month 
of September i-^-The old ewes have beet sol^‘, afid,‘toward# 
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the close of the moath, the horsis hkve be^ put ou winter 
food; ♦he operations of the harvest have been carried forward; 
lime has been applied to the AUow-lanfl j and‘the wheat has 
been sown. 


• OCTOBEB. 

L»ee-«toc*.— Atthe beginning ofjthe montll?the cows, calves, 
an^l steers are at grasi^ but a# the month adfances the cows 
may be taken up at night and receive gi’een forage ia the 
h(^se. ^ 

l^efofc the 10th of the month the rams are adSiitted to the 
ewes and gimmers. 

At tlie commencement of the montli, the ewe and wether 
hogs Jre stili at grass, but towards the end of it, tvhen tlie pas- 
turt^ fail, they are penned on turnips. . ^ 

Towards the end of the month, too, as the pastures tail, tlie 
cows, calves, and steers are put tinaTiy into their winier-houses 
and yards ; namely, the cows into*theii’ cow-house ; the calves 
into a yard with sheds ; the year-old steers, if not ready to be 
finally fattened, likewise into yards witJi sheds ; and the two- 
year old steers into their stalls, or into small yards and sheds ; 
the bull into a separate yai’d and shed ; lyid the cvlts into thnir 
yard or padlock. 

iMbour. —If the wh^ht had iTot been sown during the last 
ii^onth, it is no^ to be sown. 

After the stubbles are cl|)are<! of com, the operation pfpteugli- 
ing the stubble-laud eommeiua's, and ii^iroce^dded with till all 
the land intended for fallow and fallow-crops fe pl^nighed. 

The cattle being put into their respective yajds, the*process 
of tlurashing for fodder and prpvender commences, *a,nd is eon- 
tinued thronghoul the winter. 

These, tlien, have been the j^'incipal operations of theTnonth 
of Obt^ber:—The male 4]^ ba^a^piilted 1p»the ewes and 
gfmmersj the ewe and wethgr^hogs* hat^ been put on turnips ;* 
fhe cojvs, calves, stpers, and colts, lyuve Jjfcn put-into their re- 
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q)ectiTe yards ai^ stalls; tlie ploughiag of the land to be in 
fallow and fallow-crops, has b^n carried on, and the thrash¬ 
ing of the corrf has commenced. 


The whole of this scries of labeurs may^be said to Isj com¬ 
prehended in four periods, bjrrespondiiig with the four quar- 
• ters of the year,*—winter, sjwing, suniiiior, and autumn. The 
winter quarter oomprchends the months of November, Dccem- 
^ her, i^nd Jaiyiary ; <the spring quiwter, the montlis of Febru¬ 
ary, jMarch, and April; the summer quarter, May, June,*aud 
July; and the autumn cjuarter, August, September, and Oido- 
ber; cech of Jhese periods being distinguislied by labours iieeu- 
liarly its own. * 

During the vTinter quarter, the cattle of different kinds are 
put into their yards, housgs, sflid stalls, and fed on straw and 
turnips, 6r other succulent food, and the horses are put on 
their winter provender, consisting of straw, with a short allow¬ 
ance of com. The bijeeding eives having previously received 
the male, are kept on grass, and receive hay in hard frosts and 
snow, and the young .sheep are penned on turnips. 

The main employment of the horses, is ploughing the stub- 
blte-land for the next year’s fallow and fallow-crops^ and plough¬ 
ing the grajs-land, which is to bo sown with oats in spring ; 
they are fiu;ther employed in taking com to market, in bringing 
(urnips to the stock in the yanls and stalls; and, after the 
quarter is somewhat advanced, in cair.’ying dung from the yards 
to the fields whwh art'to be in fallow and fallow-crops. 

Hedger and Hitcher work, and draining a/id spadw woi’k of 
all kin^, pra«ied during tliis and the^otlier quai'tcrs. 

In the spring quarter, comprehending <flie months of Fe¬ 
bruary, March, and April, ^lie'cattle are kept in the .yards with 
their allowance of straw and tvraips, or othdr succulent food; 

. the cows calvh,* if tBey4iw/e*not done so in the last,quarter. 
The ewes, when the period of limbing approacthel, receive tur¬ 
nips ; about thei middle ofithe quart*' theylam^, aqd^are then. 
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put ou new grass ; and the young sheep are* kept penned on 
turnip! till April, when they aye turned out to pasture for the 
season. 

The labour of the farm now becomes active ; the horses are 
put vpdli their«full allowance of com find hay ; rthe oats are 
sotvn; 4he potatofts are planted ; tlie barley and,grtiss^eeds are 
sows ;*tho land in wlieat andbiirley, and the land in new grass, 
are rolled, and that intended fo*' summer-fayow and fallow- 
creps receives its first spring ploughing. Duwng this quarter,* 
too, the thrasliing of corn is carried on ; ai;u the dung is’teken 
frlTm the yards. 

T.lic summer quarter comprehends the* mon.iis of May, June, 
and .Tidy. Soon after the commencement of the quarter, the 
fat cattle are sold; the cows and cattle in the yarjls are .turned 
out to pasturb ; the cows and mares that have not received the 
male, receiitfs him. As the qifarter Julvance^ tlie calves ai"® 
weaned and turned ont to gr^e ; Aiie sheei) are washed and 
shorn ; the young fat sheep are disi>oscd of, and tfie wool is 
sold ; and, before the conclusion o? the quai’ter, the lambs are 
weaned. 

The labour of this quarter commences with bringing forward' 
any part of the spring opei’ations not completed, and afterwards 
consists chiefly in working tlie turnip-laltd, in hoeing turnips 
and potatoes? and in preparing and manuring the summer fifl- 
low. The hay, too, is mown and ricked. Regul^p- thrashing 
ceases soon after the cornmenccment of the quarter.,The horses 
are put on greea food, and, after the labour of tilling the tuci 
nip-land is over, they are*put upon a short allowance of^om. 
This, too, and the following quarter, Eufc theective season of 
the household dairj'. 

• The autiimn quaiinr ^comprehond.s the months gf August, 
September, and O^ber. The-cattle are ke^t on grass during 
tfiis perioi^till towards the condiusion of it, when they are put 
in their houses and yards^ Rnck fed on straw, and turnips or 
ot^er sugculent substances; the Iwriigs? toS, areT^t upon their 
winter food. The ewes are keptain their enclosures; and, about 
^he middj.ewpf ^le qnartef, the oldest and of them may 
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be sold, their plaee being supplied by the younger ewes, which 
had been retained for tha^t purpose; the breeding ewes deceive 
the male; the* lambs,' now ewe and wether hogs, are kept in 
their enclosures, until the end of the quarter, when they arc 
taken fromtgrass and penned op turnips. 

The labours pf the quarter commence with bringing forwfxd 
the work of the former quarter, and in seoaring the hay ; the 
reaping and stacking of thdnom proceed ; the wheat is sown ; 
the stubble-land-is ploughed: And thusn-gain begins the civcle 
of the labours of the Farm. 
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i>airj( milk. 

q^iantity of milk, 
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skimmcd-milk, . 
uteoeilH of. . 
whey. .... 
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f fP’Skt white, . ' . 
Dnrnol, beariled, . 
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Daucus carota, 
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Dead-nettle, red, . 
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December, operations of. 

Deer's hair, . . . ^ 
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Di);itai'ia sanfpiiualis, . 
Dipsacussfalloimm, 

Disdasos of rye, 

of wheat. 

Distillation. 

Distilled li(juors, . 

Ditch,,. 

Dock, . • . 

iii'<>ad Inavcd, 

Doyjs tail, ci-es^cd. 

Domestic economy, plants used 
Domestic fowls, 

Dourra, ..... 
Drag, dung, . 
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boi'ing rods, . 
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covered, , 
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sheep. 
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Dry-stone-wall, 

Duck, Chinese, 
domestic, 
feeding, 
habits, . 
hook-billed, 
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wild, .* 

Dung, .... 
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narro^'-leaved English 
' Wych, . 
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Km'(>etrum*nigrum, . 
Eiiuisetnm arvense, 

Equus asiiius. . • . • 
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zebra, , . 
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Ericeae. ,. . . I 
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, poiystochion, 

vagiiiatum, 
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hir'iituiii, ... 

Lens. .. . 
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Es^ienses of the farm, . 
Extii'iHitors, 
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Rll';: .* 

mling, a 
none-yrall,*. 

• sunk, . 
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l%rn. '. 
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* meadow, . 

* sheep’s, 
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Festuca duquacu^ . 

^ •,'‘loliacea, . 
o^na, 
pratensis, 
Fevqffew,«i|m, y. 
FeVert ofih^p, *. 
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28.426 
. 405 
. 405 
. 405 
30 

. . 27 

. 29 

. 476 
. 476 
. 476 
. 476 
. 476 
. 47Si 
. 94r 

• . r.i 

. '27 
I t2S. 444 
•351, 426 
. 28 


. 208 
405, 648 
. 164 
. 16t 
. ’ief 
. 625 
. ]S81 
. 563 
. 688 
14 
. 634 
. 641 

. eso 

“ . 635 
. 651 
. 638 
. 641 
. 635 
. G50 
. 378 
. 449 
’. 432, 
.30, 432 

» . 431 
. 4.32 
. 432 
. *432; 
. 4«1 
30,432 
. 440 
. 5% 
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336, 


Fibres, plants cultivated fur, 
Flllces, 

Fine bent-grass, . 
Finger-grass, . a 
blngers-and-tills, . 
Finlaison's harruw, 
Fiorin-grass, . . • 

Fir, Scotch, . . " 

silver, .* 

Fir-tribe, c . ' 

Flax, . . 

breaking, 
culture of, 
dew-rotting, .. 

, for seeds, 

' heckling, 

lilf, Iris-leaved, 

New Zoolaad, 
pirod of sowing, 
pla.e in the rotation, 
preparation of the land, 
pioiluce, . 
polling, . 
purging, . 
quantity of seed, 
rippling, . 
scutching, 
soils for, . 
steeping, . 

Fluke, 

Food, apparatus for steaming, 
Foot-pick, 

picker, . 

Forage. . 
hay, 
herbage, 

' maiiagemeut of, 
mowing, 
plants, 

period of. lowing, 
second crop, 
semis fur, 
soiling, 
when for seed. 

Forks, lung, . 
short, . 
three-pi .ingod. 

Fowls, domestic,, . 

Fbx-toU gross, floating, 
“"meadow, . 

Fragwia vesca, 

Fraxinus americona, 
excelsior, 
quadi-angulata, 
French Lmeysuckle, 

Fruits, plantr- cultrvated 
Furze, 

Osleopsis Totnihit, 

- ..Oaliu% 4]>arine, . 
polustre, 
saxatilo, 

> fjsrum, 

. Qallinacea, . 

Gallinaceous fowls. 

Gate, . . • 

Gayal, . 


* . aSe Genista onglica, 

. 444 Gentioua lutea, 

. 28 purpurea, 

267 * rubra, 

. 303 Gentianese, 

07 Gentian, yellow, . 

29, 428 Gilliflower, sea, 

. ■ 375 ^ilechoma Mdcracea, 

376,404 iQlycyrrhiza glabi^, 

. 375 Gwit, . . 

, 3.50,355 domestic, 

. 342 flesh of,. 

. 338 habits, . 

. 311 milk, 

. 343 i. wild, . 

. 342 Gulden cup, . 

. 351 Goose, Canadian, 

. 351 Chinese, 

. 338 . domestic, 

. 337 Egyptian, 

. 337 Embden, 

343 feathers, 

. 340 food, . 

28 habits, . 

3,38 Spanish, 

. 340 wild, . 

■ 342 Gmiseberry, . 

. .336-^ Goose-grass, . 

. 341 Goose-tongue, 

5(i3' Gui'sc, 

132 ' Gossypium, . 

141,662 Gourd-tribe, . 

. 1 145 Graine d'Avignon. 

4.50 Grain, machine for bruising, 
. 454 Giam, . 

. 4.52 Grano inarzalanu, 

452.4,54 Grape, . 

452,454 Grasses. . 

. 408 cereal, 

. 451 fur seed, 

456 management of, 

436, 451 Orass-huids, hay of, 

4.52,4.5,3 forage, 

. 456 irrigation, 

143 (, management of, 

14.3 u, manuring, . 

141 i> pssturnge, . 

612 permanent, .. 

20 Grass-seed hari-ow. 



30,427 

Grii$nHcods, . 


. 241 


. 377 

ca}(».r<H>us, 


68 


. 405 

Gravelly soils, 


7 


. 406 

Gi*eenweti<l, needle» 


. 27 


. 405 

Green vitriol, 


. 63 


; 41.9 

Grindstone, . 


. 145 

for. 

. ?77 

Or<)i;isu\nce 8 Bs 


. 37 s 

• 

. «2l 

Gi-ound-lvy, . 

.. 


. 372 
244,261 
96,6^ 


. 43.0 

Gmbbor» 



. '43.9 

action -if the. 


. 161 


29< 

Finlaison's, 

• 3 . 

. 97 

•. • 

. 28 

•• 'r Kirkwood’s, . 


> . 98 

--36, 3."2 

Grunting.int, 


CD 


. 612 

Guinea-fowl, . . < . 



. 612 

Gums, 


. 8Z5 

/ i* 

. 651 
^ 'Ani 

Gypsun. ,. 


|63, 67 


. 27 

•. 373 
' . 373 
. 373 
. 373 
. 878 

: StI 

•. 88.3 
. ^96 
. 506 
• • 597 
. 596 
. 5.06 
. 506 
. *444 
. b'24 
. 624 
. '^22 
. 624 
. 624 
. 623 
. 623 
. 623 
. 624 
‘ . 622 
,378. 379 
439. 442 
. 442 
421, 648 
. 351 
. 878 
. 362 
. 1.31 
. 286 
. 242 
. 363 
. 427 
211, 382 
. 457 
. 456 
. 4.58 
. 450 
. 466 
. 450 
. 459 
. 462 
. 4,58 
94 













INDEX, 




Hwuaalt scythe, . 

Hair* .... 
Hair-gAss, crested, 
early, . 
silvery, 
tui*fy, . 

Haltica ncnioi'utn, . « 
Hainmore .1 

HanAmrrow, 

B^nd ^ . 

Harebell, 

Har^jv^, tlie, . ■ f 

drill, 

FLuMson's, 
grass-seed, 
iron, . 

Hari'owiiig, . 
llawkwecS, common mouse 
Hawthorn, 

Hay, ^ . 

Aiowing, . 
ot* bogs, . 

of elevated posture distr 
of marshes, 

oi‘pennaneiit gross-land, 
produce, . - . 

second c»*oi>, . 

stocking. . 
weight of.” 
when for seed, 

W'Oi'king, 

Hoy knife. 

Hoy-tedding machine, . 
Hay-rake, 

Hazel, .... 
Heath, common, . 
cniss leavcfl, 
fine-leaved. 

Heath-grass, decamhciit. 
Heaths, . , ' . 

Hedgis .... 

detui. 

knife,^ . 
sfiade* . 

Hedge hxds. . 

Hedgeroo' tree, 

Hedysai’um coronariuni. 
Heifer, . . 

Heliantlius animus, 

tu1>erosus, . 
Hemlock spruce, . 

Hemp. 

bi'eakiiig, 
cultfira of, . * . 
imcklin;", 

nar<*ot9c pn^rties of, 
soil for, 

place in the rotation. 


•lets. 


preparation of^ 

* progluce, 

«iuantity of seeds, 
stuping, . . 

taking upstho crop, 
Hemp-netKe. common, . 
llerhw plants, « 

saedg {bi!f. f 


Het*d-gra8S, . • . 

Hieracium Pilosella, 

Hinny, . 

Hoe, hand, • . * ,,, 

Hoeing implements, - . 

Hog, • . . . . 

bncon, ... . . <>«>>, 

- Berkshire,* . 

Bveeils, . • 

Cheshire, . • 

Clunese, 

English, uld.. ' 

^ Essex, . 

, feeding. 

flitclies. 

fo(H], .... 603, 

fiirm, 

hsMts, . ’. 

hams. 

Highland, 

],iiie<l.iishii‘e, 

, native, . 

NeaiHditan, . 
old English, . 
nuioher to be k<mt, 
pickling of ixti'K, 
iM>i'k, 

1 ‘enriiig. « 

Uudgwick, . 

Siamese, 

Suffolk, . 

Yorkshire, . 

1 species, . 
varieties, 

IIolcuK aveiiaceus, 
limatus, 
mollis. 

Holly, common, . 405, 

Honeysuckle, French, 

Hop, . % 

Hoi> ti'olitfl, . 

Uordcum, disticlioii, 

<listiclio-/.eocriton, 
gymno-disUchonv 

i ^-mno-hexa^icbon, 
I'exostichon, . 
huxastichuii-smcritop 
vulgare, . 
seocritoii, 

Hornbeam, .* . .“406, 

Horse, •.... 
tnikoroy, . . 

Arabian, .. 

blood, . ». ■ 

, breeding, 

n breeds, • 

I cart, 

Clr.velwd Bay, 

Clydnsmile, 

* comparison with the one 
farm, . 
food^. .- 
V • .Torm, . ^. 
hdhits of, 
hackney, 

. hiwtor, •. 

- modl^ feeing. 


4 

I 

6i 

5i 

6C 

6C 

5£ 

ec 

6C 

6C 

60 

60 

60 

60 

It 

60 

60 

60 

60 

60 

60 

co; 

60< 

m 

60 ' 

6o; 

60. 

6o; 

m 

5.0! 

43< 

4i!l 

4.!i. 

64t 

41! 

36! 

•41t 

24( 

JH! 

•M 

24! 

24£ 

24! 

2.5C 

S4€ 

64£ 

47t 

481 

47£ 

47f 

496 

47£ 

47£ 

48C 

4Ht 

m 

49< 

481 

in 

47£ 

47!; 

496 








712 


INDEX. 


Horse, old EngUsh blukj 
pony, . 
race, . 
rearing, • 
road, ,• 
stable, 

steamed food,, 

Sofiblk punch, * 
training,* 
varieties,. . 
witUCTH, . S’ 
Horse-hoes, . 
knot, . 
tail, com, . ’ 

Hot-lime. . * 

.^lummellor, barley, • 

Uumnl^^s Lupolue, 

Hungarian balsam, • 

Ibex, ^ . 

Caucasian, 

Iceland moss. 

Ilex Aquifulium, . 

Implements of the farm, 
for hoeing, 

■ for {treparing food, 
of manual laboui 
r prices itf, 

Indian cock, . 
saw, . 

Indigo, 

Indimiem, ' 

Iris-leaved flax-lily. 

Iron, 

harrow, 
ores of, . 
oxide of, 
siUphate of, . 

Irrigation, 

catch-work, 
kinds of, 
meadow, 

• nature of, 
theory of, 
warping. 

Isatis tinctoria,' . 

Januaiy,'operations of, 
Jerusalem articbdke, 
■jugkuis-i«gia. 

July, operations of, 

June, operations of, 

Junccai, 

Jnnd, . , 1 . 

Juncus ae<.itifloru8, 

conglojnorat'is, 
efl'uBUS, 
squarrosus. 

Kidney-bean, 

Kidney-oean, common. 

Ring's cup, 

Kirkwood’s grubbbr; • 
^Knap-weed, black, 

Kbiie, hay. 

Knot-grass, • . ■ , 

Kohl rabt, . . V 


. 47®' 
. 479 
. 479 
; 4.90 
. 479 
. 493 
. 499 
. -480 
. 493 
. 479 
. 484 
113,660 
. 446 
. ‘go 
,66 


60,^ 


234 

36.0 

377 


Labours implements of manual, 
Laburnums 
Ladder, 

^ady’s-smocks common meadow. 
Lamb, 

Lamlum album, 

puwux'eum, 

Lancashire |jK>g asphodel, 

Larch. American Mack, 

* common,# . 

Laids europaea. 
penduloi^ 

Lar-hyi'us, cultivated, 

Apiiaca, 

^ latifolius, 

•pratensis, 
sativus, 

Kylvcstns, 

Laurel, common, . 

SJH) Portugal, . 

filHi Lavandula spica, . 

27 Lavender, 

405,6^8 Iseguminou# plants, 

75 Leicester willow, 

115 Lentil, . 

12B bastard, . * 

140 common, 

C59 ■ one-flowered. 

017 Lepus umericunn#, 

40()« eunioulus, . 

m S tolai, . 

858 Levelling ground, 

•{851 machine for, 

16 Lins, 

95 Lichen rangiferlnus, 

16 Lily tril>c, 

IG Lime, . 15, 

G8 OM'bonate of, 

4GG hot, 

471 hydrate of. 

4C7 mode of applying, 

4GB phosphate of. 

4GG quantity applied 

472 sulphate of, . 

475 Lin’^stone. 

8i>7^ magnesian, 

j*' mountuiTi, 

L4imeti*oe, EuiMipeon, 
ied-twig‘e,"ed, 

Ljug.. . . . 

Linsocd oil, . 

Lint, 

Linum cathnrticum, 

usitatissimum. 

Liquid manure, 

Liquorice, 

smooth, 

‘ Live-fence, 

cleaning out ditch, 
cutting, 

, dead hedge, ^ 

' r filling up hluiks, 
implements for, 
making, 

( ^^o§ of making. 


. 687 
. 33-t 
377, 40.3 
. 696 
. 6.a3 
. 426 
28,448 
29,426 
29 , 4 ^ 
29, 426, O 
. 29 

. SBS 
. 286 
. 444 
I,.'. 99 
446 
. 144 

291' 307 


.37i.370.^ 
. 376,404 


140 

465 

145 

29 

569 

443 

439 

28 

404 


404 
286 
423 
423 
1123 
286 
423 
mis 

405 
. 383 

385 
268 
373 
283 
285 

285 

286 
609 
609 
609 
174 
174 

22,60 
28 
. 351 
;M.60, 172 
60 

60, 66 
61 

63 
68 

64 
67 
IS 

22,66 
60 
40.3 
405 
425 
.343 
343 
. 28 
336.355 
. 43 

. 383 
. 385 
. 6^ 

. 6^ 
. 645 
647 
., 646 
638,643 
. 1138 
. 641 


9,27 


plstttsfor* . •' a 647, 
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Livo-fonce, pruning. 

• weeding, 

• whin, 

Load barrow, 

liOninN, 

Loliura italieuni, . 

1101*0006, 

t^mulontum, 

Lotn* 001*016016108,• 

^ Ugijor. . . a 

tetroguDolobus, 
Lou|^-wort, paBture, 

Lucerne, 

Lupine, . 

M'hite, 

LUfpiima albii8, 

L^xhnis K]o8-(tuculi, 

meadow. 

]i|copodmm clavatuni, 
Lvine-gt^H, upright uea. 

Machine, break. 

for bruising groin, 
for levelling ground, 
for i*»ising stones, 
for t1u‘u*)bing. 
for winnowing, 
oil-bruising, 
rippfiug. 
for Sowing. 

beans, 


. 644 
. G4.5 
. 640 
. 22i 
2,10 
. m 

30, 432 
. 430 
. 4§4 
• . 424 
. 3H6 
. .29 
. 413 
. fiO 


29 

O'j 

.. *27 
. 30 

. 342 
. 131 
, . 174 

. 177 
110. (!C0 
124. 6«0 
. 

. :m 
. iirj 
no. 650»j 


Madder, 

Madia sativa. 

Magnesia. 

, sulphate of, . 
Magnosiau limestone, . 
soil, 

Maize, .... 
harvest-labours of, 
niotle of cultivating, 
uses oT. 

Mallard, 

Mall, .... 

Malt, . 

blalt-dust, . . 

Malting, w 

Mane-coiub, . 
Mangel-wurzel, 

Maima. .... 
Manual labour, implements 
Manures. • s . • . 

analyrts of, 
animal, . 

ashes of coal, . 
fuel,/r 
t peaL 
* wocip, 
hj^bber, 
bones, 

bruis^ bones, 
Duckwiywt, 
caicareouB gravel, 
sand,^ 
'cta3^in*r% . • 


bromlciLst, 107. 039 
ill rnwH. 103. 0.39 
tnriiipa, 112. 0.39 
339 


. 330 
. 10 
70 

22. 00, GO 
16 


*14! 

» 


of. 


• •' 

• • 


263 

204 

20.3 
2(i.3 
620 

i« 

3. 
r >-2 
.332 

14.3 
331 
207 
140 

39 

.30 

.30 

72, 

72 

72 

.33 

,3.3,1 

66 

60 

288 , 
68 


Manures, compast, 
coral, 

• dung of birds, 

*]>atch aslfcs, ^ 
fi^n-yard, 

' feathers, 
fish. • . 

' flesh,-&c. - 

folding sheep, 
gypsum^ ■ • 

bom, 

leaveif of trees, 
lime, 1 . 
magnesi^u limestoiH 
innlt-dust. 
marl, 

mineral.* i 
iiii^d. 
nignt-soil, 
dtl-cake, 
peat, 
plants plouglied in, 
potussa, . 
rape-cako, 
r<ick-uiarl, 
salt, 

saltpetre,* 
see- weed, 
shell iiiai4, 
shells, 
skin, 
soda, 
soot, 
street, 
tniphnte of magnesia, 
sweepings of roods, 
urine, 
vege^ble, 
wool. . \ . 

n^mlleii substances, 

Maple, Norway, 
sugar, 

Marble, 

I Maix*h. operations of, 
•“iNHirigold, corn. 

Marl. 

clav, 
rucK, 

shell, . 

arl gi* 


A 


larsh^lp^l’oil, *■ - 
Marsln*!^ • 

Iklat-grsuss, . •. 

• weed, 

Mattock, 0 

Maw-seed, 

May, operatioqf of, 

M^weed, scentless. 

Mdadow, natural, 
bogs, 

of#levated^i8tricts, 

y • •• marshe^ .• 

flosses, . 

8w»ip, . 

wazered,# 

Mdoaow’gimn, anfiual. 


14 
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ifteadow-gnkiiB, fertile# . 431 

floating, 29,268,430 

reed, . ‘^9,429 

rou^-atalked,' 
smouth-Btall ed, 
lady'B-smock, common^ 
Medicago fucata, . 

laBuliua, 

Bativtf,' . 

Medick, bl,x^, * . ^ 
yellow-sickle. 

Median 

Mcleagris gallu-pavo, 

Melica ciFi aiea, . i 
.Meiic-Cp^a!lb, paqile,. 

Meiilot, common yeilow, 
iong /iiotM, 
whHo-flo''ered, 

Meliibcts lc-.U!antha, 

• macroJliiza, 

ofilcinaiis. 

Melon, . 

Menvanthes trifoliata, 

MeBlin, . 

Mildew of wheat. 

Milk-Vetch, Bcetian, 

Mill, oil, 
ifliUet, . 

common, 

Indian, , 

Mineral manures. 

Mint family of plants, 

Miaed manures, . 

Mole, . 

Moon-flower, 

Moor, . . . ' 

Moss, Iceland, 

rein-deer, . 

Mosses, , . . 

mode of destroying, 

Mould, . . 

Mountain ash, 

limestone, 
pastures, 

dnuning of, 
mode of impro¬ 
ving, . V 
live-slock for. 
Mouse-ear hawk'weed, common, . 
Mud-Bcrape'^ 


30,430 
. 430 
. 29 

. 416 
. '416 
. 413 
. 416 
. 416 
. 377 
. 617 
.. £7 
. 27 

. 424 
. 424 
. 424 

. m 

. 424 
. 424 
. 378 
. 372 
. 245 
. 242 
. 3tl6 
. 353 
. 261 
. 261 
262 
59 
. 352 
. 71 

. 464 
. 445 
5 

. 27 

. 27 

449, 465 
. 465 
1 

383,405 
. 60 
462 
462 


Mugwort, 

Mule, 

Muriate of soda, 
Musci, . t 
Mttscovj^'duck, 
Mask duck, . 
Musk ox, 

Musmon, 

Mustard, 

•black. 

white, 

wild. 

Myrtle,© 

Naked barley, 
.Narcotic prinmpie, 
‘Nardus stricta. 


Narthecium ossifragum. 

Natural meadow, . . . ' 

pastures, . . • 

* dnuning of, 

live-stock for, 
manuring, 
mode of imppo- 
ving. 


II' 

i,' 


463 
28 
144 
. 372 
. 476 
17,70 
. 444,465 
. 622 
. . <■•22 
. .^1 
. 5.53 
352, 354, 38s 
. 354.384 
. 354.384 
. 439 

. ‘ m 

". 246,248 
'tp 364 
. 27 


Navew.'wild, 

Nectai'ino, . s 
Needle gi-eenwood, 
Nepaul barlcyti 
Neriuiii,tinctorium, 
Kettle, v^hinesc, 
great. 

he.ap'leaved, 
Siberian, 
small. 

white-leaved, 

New red sandstone. 

New Zealand flax, 
Nicotiana, 

rustica, 
tabucum. 
Night soil, 

Norway spruce. 
November, ojieralions of, 
Numida Meleagris, 
Nursery, 

Nutrition of plants. 

Oak, 

common, 
sessile fruited, 
Turkey, 
white, . 


Out, 


Angus, 
bearded wild, 
black, . 
blue, 

bristle-pointed, 
common, 
common white, 
diseases, 
dun, 

D .tch, . 
early Angus. 
Friesland, 

• • 
naked, . 
place in the rotation, 

f eriod of sowing, 
'oland, 
potato, . 
p» xioce, 
quantity of seed, 
reiming, 
red, 
short, 
soil for, 

■ .straw, 

Tartaiion, 
uses, 
white, . 

Oot-li.ke grass, common, 
October, opt ■ationr of, ■ 


2S», 


28 

460 

462 

462 

463 

464 

462 

352 


. 28 
, 249 
. 361 
. 350 
30,350,447 
. %i0 
. 350 
. 442 
. %0 
. 22 
.. .351 
. 364 
. 365 
. 365 
. 54 

* . 376 
. 682 
. 618 
.• 387 
•. 17 

:i73, 877 
. 405 
. 405 
. 405 
. 405 
. 255 
. 257 
. 443 
. 256 
. 2.57 
. 255 
. 255 
. 2.57 
. 261 
. 256 
, 258 
. 257 

. m 

. 256 
. 256 
. 258 
. 260 
. 257 
. 257 
. 260 
. 260 
. 260 


. 255. 
• . 256 
s . -261 
. 256 
*260 


.429, 


. 2X 
t9,m 
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Oil'bi'uiMinK machine, 
Uil'cake, 

Oil, liiKCed, . 
uf lurpentine, 
olive, . . 

• plantsi culU^ted for, 
poppy, ^ 

•oils, iixc^ 

eniatile, ^ 

"H)' • 

Oleander, dyer's, 

01iv<^oU, 

OnobrychlB sativa. 

Oolite, . 

Opium, . 

• wpy. 

OjHis ot, iron, 

Or^o ctilestc, 

Muntal hunks, 

Or^'xa saliva, 

Osioi's, ? 

Ovis oiiinion, 
aries, 
montuna, 
musiimui, 
ttHgeJaphu^, 

Ox, 

Aberdcciisbire, 

l^ldet'iivy, • 

Av.Jj'UH, 

Ayi-bhu*©, 
bluck-<jiuirter, 
huiies of, 
hi'codiiig, 
bWHHlM, 
liuohaij, 
ea1 \ es. 

col \ vs tatteued, 

Caiiloy, 
cholic, . * 
colds, 
crossing, 
dairy, _ * 

Devon, . 
dioiThu.'U, 
disoascs, 

Dishlcy, 
dinncstic, 

Duidiaiiis, 

DuicJj. 
dysentery, 

Iwklaiuf, 
feeding, 

fbedtiig^Ui 3'ai'ds, 
Fifeshire, • 
form. 

Gallo^^y, 

Glamori^, 
gripes. 

Grunting', 

*habit^ 

Highland, 

Hmtftmess,. 

Holsttki, * 
hornless, 
hoVAii, * g . J 
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